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Client Ref. No.: 349800444US2 



N THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 

Kouji ARAI et al. 

Application No.: 10/635,764 

Filed: August 5, 2003 

For: System and Method for 
Replicating Data 



Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Examiner: Frantz Coby 
Art Unit: 2161 

Renewed Petition Under 37 C.F.R. § 1.181 



ATTENTION: ATTORNEY PAUL SHANOSKI 



Sir: 

Counsel is in receipt of the Decision on Petition Under 37 C.F.R. § 1.181 
whereby coimsel's Petition to Withdraw Holding of Abandonment dated January 5, 2006, has 
been dismissed, hi response to that Decision, counsel submits this Renewed Petition Under 
37 C.F.R. § 1.181 and again includes copies of the central law firm Prosecution Docket 
Report(s), as well as a copy of the personal docket maintained by coimsePs secretary for the 
period in question. These docket copies contain no yellow highlighting so that the Patent 
OfiBce should now be able to scan the documents into its electronic system. In addition, and 
in response to the suggestion of Mr. Shanoski, counsel encloses a copy of the complete file 
jacket for this patent application. As should be apparent, there is no Notice of Allowance and 
Issue Fee Due in the file wrapper or in the docket. As coxmsel stated before, one was never 
received. 

Counsel beUeves that he has now complied with all requirements and 
suggestions by this Renewed Petition and requests that a Notice of Allowance be reissued at 



Kouji ARAI et al. 



PATENT 



* Application No.: 10/635,764 
Page 2 

the earliest convenience of the Patent Office. Coimsel further believes that no fee is required 
for this petition. 



If a telephone conference would expedite the disposition of this Renewed 



Petition, Mr. Shanoski is invited to telephone the undersigned at 650-324-6303 (direct). 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, Eighth Floor 

San Francisco, California 941 1 1-3834 

Tel: (415) 576-0200 

Fax: (415) 576-0300 

RCC:niks 
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Respectfully submitted, 
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Docket for Robert C. Colwell \ 




DispOsitiOit 


Subiect 


Categories 


Start : Monday, August 01, 2005 12:00 AM (1 item) 




D 


16869S-544 Amend 2-mo.ext 


RCC 


Start : Tuesday, August 02, 2005 12:00 AM (3 items) 




GBY 


25991-10 Amend/Final 


RCC 




Roger 


16869S-1473 Parts 


MKS 




Roger 


16869K-1468 Parts 


MKS 


Start : Wednesday, Au 


gust 03, 2005 12:00 AM (3 items) 




D 


16869P-545 Issue Fee 


MKS 




GBY 


16869P-161 Amend/Final 


RCC 




SYC 


00939A-856 Amend 


RCC 


Start : Thursday, August 04, 2005 12:00 AM (3 items) 




GBY 


16869S-298 Amend/Final 


RCC 




GBY 


16869P-329 Amend 1-mo.ext 


RCC 




SYC 


16869P- 103-1 Amend 


RCC 


Start : Friday, August 05, 2005 12:00 AM (2 items) 




D 


16869S-640-1 Issue Fee 


MKS 




D 


16869P-492 Issue Fee 


MKS 


Start : Saturday, August 06, 2005 1 2:00 AM (6 items) 




Roger 


16869S-1471 Parts 


MKS 




D 


16869P-543 Issue Fee 


MKS 




GBY 


16869N-241-1-1 Amend 


RCC 




Roger 


16869N-1486 Parts 


MKS 




R 


16869C-170 Amend/Final 


RCC 




GBY 


16869C-136-1 Amend 


RCC 


Start : Monday, August 08, 2005 12:00 AM (2 items) 






16869S-305 Response (optional) 


RCC 




D 


16869B-265 Amend 1-mo.ext 


RCC 


Start : Tuesday, August 09, 2005 12:00 AM (4 items) 




D 


21111-13 Parts/Drawings 


MKS 




D 


16869P-240-1 Issue Fee 


MKS 




R 


16869N-883 Amend 2-mo,ext 


RCC 




GBY 


16869N-675 Issue Fee 


MKS 


Start : Thursday, August 11, 2005 12:00 AM (3 items) 




R 


16869S-357 Amend 2-mo.ext 


RCC 




R 


16869N-504 Amend 


RCC 




D 


16869B-428 Issue Fee 


MKS 


Start : Saturday, August 13, 2005 12:00 AM (4 items) 




X 


168698-283 Amend 


RCC 




RL 


16869K-838 Issue Fee 


MKS 





Stephan, Marge K. 1 3/14/2006 10:20 AM 



D 


ispositioii 


Subjeiet 


Categories 




GBY 


16869B-495 Amend 


RCC 




GBY 


16869B-494 Amend 


RCC 


Start : Sunday, August 14, 2005 12:00 AM (1 item) 




Roger 


16869S-1503 Parts / Req.Corr.Filing Receipt 


MKS 


Start : Monday, August 15, 2005 12:00 AM (1 item) 




Roger 


16869P-1490 Parts 


MKS 


Start : Tuesday, August 16, 2005 12:00 AM (2 items) 




JDC 


16869P-724 Amend 


RCC 




Roger 


16869B-1369 Parts 


MKS 


Start : Wednesday, Au 


gust 17, 2005 12:00 AM (8 items) 




Roger 


16869S-15 13 Parts 


MKS 




JDC 


16869P-97-1 Amend 


RCC 




RL 


16869P-781 Amend 


RCC 




SYC 


16869P-602-1 Amend 


RCC 




GBY 


16869P-464 Amend/Final 


MKS 




JDC 


16869P-210 Amend 


RCC 




X 


16869N-759 Amend? 


RCC 




RL 


16869N-491 Amend 


RCC 


Start : Thursday, August 18, 2005 12:00 AM (5 items) 




R 


16869S-387 Amend 


RCC 




D 


16869S-266-1 Issue Fee 


MKS 




D 


16869P-33-1 Issue Fee 


MKS 




RL 


16869G-874 Amend 


RCC 




GBY 


16869B-5 10 Amend 


RCC 


Start : Friday, August 19, 2005 12:00 AM (3 items) 




D 


16869S-716-1 Issue Fee 


MKS 




D 


16869S-438-lIssueFee 


MKS 




D 


16869P-672 Issue Fee 


MKS 


Start : Saturday, August 20, 2005 12:00 AM (6 items) 




R 


16869S-264 Amend 


RCC 




R 


16869S-232 Amend 


RCC 




D 


16869P-81 Issue Fee 


MKS 




D 


16869P-100 Issue Fee 


MKS 




D 


16869K-802 Issue Fee 


MKS 




GBY 


16869K-480-1 Amend 


RCC 


Start : Sunday, August 21, 2005 12:00 AM (1 item) 




GBY 


16859S-762 Response/Appeal 


RCC 


Start : Monday. August 22, 2005 12:00 AM (1 item) 




RL 


16869P-975 Quayle Response 


RCC 





Stephan, Marge K. 2 3/14/2006 10:20 AM 



I 



Disposition 


Subiect 


Categories 


Start : Tuesday, August 23, 2005 12:00 AM (2 items) 




GBY 


16869S-356 Appeal 3-mo.ext 


RCC 




D 


16869N-458 Issue Fee 


MKS 


Start : Thursday, August 25, 2005 12:00 AM (3 items) 




RCC 


25613-1 Provisional Conversion DUE in 2 months 


RCC 




D 


16869K-835 Issue Fee 


MKS 




SYC 


16869B-86 Amend/Final 


RCC 


Start : Friday, August 26, 2005 12:00 AM (2 items) 




R 


16869N-412 Amend 


RCC 




GBY 


16869B-469 Amend/Final 


RCC 


Start : Saturday, August 27, 2005 12:00 AM (4 items) 




GBY 


16869P-101 -2 Appeal 


RCC 




D 


16869K-703 Issue Fee 


MKS 




RL 


16869G-875 Amend 


RCC 




RL 


16869G-871 Amend/Final 


RCC 


Start : Sunday, August 28, 2005 12:00 AM (4 items) 




RCC 


21206-1 1 Provisional Conversion DUE in 2 months 


RCC 




Roger 


16869S-1510 Parts 


MKS 




GBY 


16869P-363-1-2 Corrected Apphi. Papers (drawings) 


MKS 




Roger 


16869N-1509 Parts 


MKS 


Start : Monday, August 29, 2005 12:00 AM (1 item) 




Roger 


16869S-1512 Parts 


MKS 


Start : Tuesday, August 30, 2005 12:00 AM (1 item) 




Roger 


16869P-1419 Parts 


MKS 


Start : Wednesday, Au 


gust 31, 2005 12:00 AM (3 items) 




R 


21111-3 Amend/Final 


RCC 




X 


16869S-369 Amend/Final 


RCC 




R 


16869N-890 Amend 


RCC 


Start : Thursday, September 01, 2005 12:00 AM (2 items) 




X 


16869P-308 Amend/Final 


RCC 




GBY 


16869N-315-1 Amend 


RCC 


Start : Friday, September 02, 2005 12:00 AM (2 items) 




GBY 


16869P-1 19 Amend/Final 


RCC 




RL 


16869K-809 Election 


MKS 


Start : Saturday, September 03, 2005 12:00 AM (3 items) 




D 


16869S-305 Issue Fee 


MKS 




RL 


16869K-830 Amend 


RCC 




GBY 


16869B-497 Amend/Final 


RCC 


Start : Monday, September 05, 2005 12:00 AM (2 items) 





Stephan, Marge K. 3 3/14/2006 10:20 AM 



DisDQiiitioni 


Subject 


<|2ltegorieis 






2 1206-9- IPC Amend claims? (ADD: 9/19/05) 


RCC 




D 


16869N-991 Election 


MKS 


Start : Tuesday, September 06, 2005 12:00 AM (3 items) 




RCL 


16869P-240-2 Issue Fee 


MKS 




D 


16869N-859 Issue Fee 


MKS 




D 


16869C-170 Amend/Final 1-mo.ext (now 25991-14) 


RCC 


Start : Wednesday, September 07, 2005 12:00 AM (2 items) 




D 


16869P-163 Issue Fee 


MKS 




D 


16869N-223 Amend 


RCC 


Start : Thursday, September 08, 2005 12:00 AM (3 items) 




R 


22267-3 Provisional Conversion DUE in 2 months 


RCC 




SYC 


16869S-514-1 Election 


MKS 




GBY 


16869S-338 Amend 


RCC 


Start : Friday, September 09, 2005 12:00 AM (3 items) 




D 


16869S-433 Formality 


MKS 




D 


16869N-883 Amend 3-mo.ext 


RCC 




Roger 


16869K-1523 Parts 


MKS 


Start : Saturday, September 10, 2005 12:00 AM (4 items) 




D 


16869S-579 Election 


MKS 




RL 


16869S-560 Amend/Final 


RCC 




D 


16869N-670 Election 


MKS 




X 


16869N-446 Amend 


RCC 


Start : Sunday, September 11, 2005 12:00 AM (2 items) 




D 


16869S-357 Amend 3-mo.ext 


RCC 




R 


16869N-504 Amend 1-mo.ext 


RCC 


Start : Tuesday, September 13, 2005 12:00 AM (3 items) 




SYC 


16869P-262-1 Amend 


RCC 




GBY 


16869P-164-1 Issue Fee 


MKS 




RL 


16869N-445 Amend/Final 


RCC 


Start : Wednesday, September 14, 2005 12:00 AM (4 items) 




D 


16869S-886 Issue Fee 


MKS 




R 


16869P-72 Amend 


RCC 




D 


16869N-1162 Amend/Final 


RCC 




D 


16869K-644 Issue Fee 


MKS 


Start : Thursday, September 15, 2005 12:00 AM (4 items) 




SYC 


16869P-61-1 Amend/Final 


RCC 




RL 


16869P-201 Amend 


RCC 




RL 


16869N-919 Amend 


RCC 




D 


16869N-1108 Issue Fee 


MKS 





Stephan, Marge K. 4 3/14/2006 10:20 AM 



Disposition Subject Categories 


Start : Friday, September 16, 2005 12:00 AM (4 items) 




GBY 


16869S-551 Amend 


RCc 




GBY 


16869S-1248 Amend 


RCC 




GBY 


16869N-206 Amend/Final 


RCC 




RL 


16869G-863 Issue Fee 


MKS 


Start : Saturday, September 17, 2005 12:00 AM (7 items) 




D 


16869S-721 Issue Fee /Drawings 


MKS 




SYC 


16869P-834 Amend 


RCC 




SYC 


16869P-348 Amend 


RCC 




GBY 


16869P-316 Amend/Final 


RCC 




X 


16869N-815 Amend 


RCC 




GBY 


16869B-166 Amend/Final 


RCC 




GBY 


025991-11 Issue Fee (prev. 16869B-494) 


MKS 


Start : Sunday, September 18, 2005 12:00 AM (1 item) 




R 


16869S-387 Amend 1-mo.ext 


RCC 


Start : Tuesday, September 20, 2005 12:00 AM (5 items) 




GBY 


16869S-264 Amend 1-mo.ext 


RCC 




R 


16869S-232 Amend 1-mo.ext 


RCC 




R 


16869P-717 Amend/Final 


RCC 




RCL 


16869N-326 Issue Fee 


MKS 




D 


16869K-339 Issue Fee 


MKS 


Start : Wednesday, September 21, 2005 12:00 AM (2 items) 




GBY 


16869S-569 Issue Fee 


MKS 




D 


16869S-502 Issue Fee 


MKS 


Start : Thursday, September 22, 2005 12:00 AM (1 item) 




GBY 


16869N-680-1 Amend 


RCC 


Start : Friday, September 23, 2005 12:00 AM (3 items) 




GBY 


16869P-549 Amend/Final 


RCC 




D 


16869P-425 Issue Fee 


MKS 




D 


16869N-753 Issue Fee 


MKS 


Start : Saturday, September 24, 2005 12:00 AM (5 items) 




SYC 


16869S-583-2 Amend/Final 


RCC 




GBY 


16869S-462 Issue Fee 


MKS 




GBY 


16869S-370 Amend/Final 


RCC 




RL 


16869P-418 Amend/Final 


RCC 




RL 


16869B-605 Amend 


RCC 


Start : Sunday, September 25, 2005 12:00 AM (4 items) 




R 


25613-1 Provisional Conversion DUE in 1 month 


RCC 




Roger 


16869S-1532 Parts 


MKS 





Stephan, Marge K. 5 3/14/2006 10:20 AM 



D 


isposition 


Subject 


Categories 




Roger 


16869P-1 525 Parts 


MKS 




SYC 


16869B-86 Appeal 1-mo.ext 


RCC 


Start : Monday, September 26, 2005 12:00 AM (2 items) 




R 


16869N-412 Amend 1-mo.ext 


RCC 




Roger 


16869N-1533 Parts 


MKS 


Start : Tuesday, September 27, 2005 12:00 AM (4 items) 




Roger 


16869S-1549 Parts 


MKS 




D 


16869P-347 Amend/Final 


RCC 




GBY 


16869K-822 Amend 


RCC 




D 


16869K-480-lIssueFee 


MKS 


Start : Wednesday, September 28, 2005 12:00 AM (7 items) 




R 


21206-11 Provisional Conversion DUE in 1 month 


RCC 




X 


16869S-713 Amend/Final 


RCC 




X 


16869S-590 Amend/Final 


RCC 




GBY 


16869S-421 Amend 


RCC 




GBY 


16869P-152 Amend/Final 


RCC 




RL 


16869K-885 Quayle Response 


RCC 




RL 


16869G-880 Amend/Final 


RCC 


Start : Thursday, September 29, 2005 12:00 AM (7 items) 




RCL 


16869S-581IssueFee 


MKS 




SYC 


16869S-5 14 Amend 


RCC 




D 


16869S-384 Issue Fee 


MKS 




RL 


16869P-178-1 Issue Fee 


MKS 




D 


16869P-1024 Issue Fee 


MKS 




R 


16869N-800 Amend 


RCC 




GBY 


16869N-1101 Amend/Final 


RCc 


Start : Friday, September 30, 2005 12:00 AM (9 items) 




X 


21111-3 Amend/Final 1-mo.ext 


RCC 




RL 


16869S-898 Amend 


RCC 




SYC 


16869S-448-1 Amend 


RCC 




GBY 


16869S-300 Amend 


RCC 




GBY 


16869S-275 Amend 


RCC 




GBY 


16869P-350 Amend 


RCC 




R 


16869N-890 Amend 1-mo.ext 


RCC 




GBY 


16869N-1 144 Amend 


RCC 




RL 


16869G-866 Election 


MKS 


Start : Saturday, October 01, 2005 12:00 AM (5 items) 




Roger 


16869S-1531 Parts 


MKS 




D 


16869P-467 Issue Fee 


MKS 





Stephan, Marge K. 6 3/14/2006 10:20 AM 



D 


isitici^ifltalil 


Subject 


Categories 




Roger 


16869N-608-3 Parts 


MKS 




Roger 


16869N-1548 Parts 


MKS 




D 


16869K-732 Issue Fee 


MKS 


Start : Tuesday, October 04, 2005 12:00 AM (1 item) 




GBY 


16869K-992 Quayle Response 


RCC 


Start : Wednesday, October 05, 2005 12:00 AM (7 items) 




RL 


16869W-1 104 Amend 


RCC 




GBY 


16869S-575 Amend 


RCC 




JDC 


16869S-435 Amend 


RCC 




D 


16869S-388 Amend 


RCC 




GBY 


16869P-99-1 Amend & Dwgs 


RCC 




RL 


16869P-171 Issue Fee 


MKS 




GBY 


16869N-419 Amend/Final 


RCC 


Start : Thursday, October 06, 2005 12:00 AM (1 item) 




RL 


16869S-899 Amend/Final 


RCC 


Start : Friday, October 07, 2005 12:00 AM (3 items) 




RL 


16869S-921 Amend 


RCC 




D 


16869N-1163 Issue Fee 


MKS 




RL 


16869K-925 Amend 


RCC 


Start : Saturday, October 08, 2005 12:00 AM (3 items) 




R 


22267-3 Provisional Conversion DUE in 1 month 


RCC 




RL 


16869S-908 Amend 


RCC 




GBY 


16869P-63 Amend/Final 


RCC 


Start : Monday, October 10, 2005 12:00 AM (1 item) 




Roger 


16869S-1580 Parts 


MKS 


Start : Tuesday, October 11, 2005 12:00 AM (4 items) 




D 


16869S-529 Issue Fee 


MKS 




GBY 


16869P-1133 Quayle Response 


RCC 




D 


16869N-504 Amend 2-mo.ext 


RCC 




D 


16869N-372 Amend 


RCC 


Start : Wednesday, October 12, 2005 12:00 AM (6 items) 




GBY 


16869S-985 Amend 


RCC 




D 


16869P-157 Issue Fee 


MKS 




D 


16869N-884 Issue Fee 


MKS 




D 


16869N-512 Amend 


RCC 




D 


16869K-340 Amend 


RCC 




RL 


16869G-881 Amend/Final 


RCC 


Start : Thursday, October 13, 2005 12:00 AM (4 items) 




GBY 


16869S-291 Amend/Final 


RCC 





Stephan, Marge K. 7 3/14/2006 10:20 AM 



Disposition 


Subject 


Categories 




GBY 


16869P-342 Amend/Final 


RCC 




R 


16869N-757 Amend/Final 


RCC 




D 


16869N-752 Issue Fee 


MKS 


Start : Friday, October 14, 2005 12:00 AM (5 items) 




X 


16869S-841 Issue Fee? 


MKS 




RL 


16869P-784 Amend 


RCC 




R 


16869P-72 Amend 1-mo.ext 


RCC 




D 


16869P-596 Issue Fee 


MKS 




RL 


16869N-903 Amend/Final 


RCC 


Start : Saturday, October 15, 2005 12:00 AM (1 item) 




D 


16869N-1254 Election 


MKS 


Start : Tuesday, October 1 8, 2005 12:00 AM (2 items) 




D 


16869S-387 Amend 2-mo.ext 


RCC 




D 


16869N-1 114 Amend 


RCC 


Start : Wednesday, October 19, 2005 12:00 AM (4 items) 




JDC 


16869S-320-1 Amend/Final 


RCC 




JDC 


16869S-320 Amend/Final 


RCC 




Roger 


16869S-1589 Parts 


MKS 




X 


16869S-1046 Amend 


RCC 


Start : Thursday, October 20, 2005 12:00 AM (2 items) 




R 


16869S-232 Amend 2-mo.ext 


RCC 




R 


16869P-7 17 Amend/Final 1-mo.ext 


RCC 


Start : Friday, October 21, 2005 12:00 AM (1 item) 




JDC 


16869S-570 Amend/Final 


RCC 


Start : Saturday, October 22, 2005 12:00 AM (3 items) 




X 


16869S-410 Amend 


RCC 




RCL 


16869P-416 Quayle Response 


RCC 




RL 


16869K-996 Amend 


RCC 


Start : Tuesday, October 25, 2005 12:00 AM (6 items) 




X 


25613-1 PROVISIONAL CONVERSION DUE 


RCC 




R 


21111-5 Amend 


RCC 




RL 


16869P-771 Amend 


RCC 




D 


16869P-658 Issue Fee 


MKS 




JDC 


16869P-270 Amend 


RCC 




JDC 


16869N-555 Amend/Final 


RCC 


Start : Wednesday, October 26, 2005 12:00 AM (5 items) 




D 


16869S-227-1 Issue Fee 


MKS 




GBY 


16869N-412 Amend 2-mo.ext 


RCC 




Roger 


16869N-1600 Parts 


MKS 





Stephan, Marge K. 8 3/14/2006 10:20 AM 



Disposition 


Subject 


Categories 




RL 


16869K-938 Amend 


RCC 




R 


16869B-365 Amend 


MKS 


Start : Thxirsday, October 27, 2005 12:00 AM (9 items) 




RL 


16869S-917 Amend 


RCC 




R 


16869S-589 Amend/Final 


RCC 




R 


16869S-513 Amend 


RCC 




SYC 


16869P-528 Amend/Final 


RCC 




GBY 


16869P-364 Amend/Final 


RCC 




GBY 


16869P-267 Amend/Final 


MKS 




D 


16869N-758 Issue Fee 


MKS 




GBY 


16869N-610 Amend/Final 


RCC 




D 


16869B-430-1 Issue Fee 


MKS 


Start : Friday, October 28, 2005 12:00 AM (9 items) 




X 


21206-11 PROVISIONAL CONVERSION DUE 


RCC 




GBY 


16869S- 1089 Amend 


RCC 




D 


16869P-715 Election 


MKS 




D 


16869P-487 Amend 


RCC 




GBY 


16869N-660 Amend/Final 


RCC 




D 


16869N-447 Election 


MKS 




RL 


16869K-885-1 Amend 


RCC 




GBY 


16869K-405-1 Amend 


RCC 




D 


16869B-187 Response/Copy Declaration 


MKS 


Start : Saturday, October 29, 2005 12:00 AM (4 items) 




R 


21603-1 Amend/Final 


RCC 




GBY 


16869P-359 Amend 


RCC 




JDC 


16869N-800 Amend 1-mo.ext 


RCC 




D 


16869G-1001 Issue Fee 


MKS 


Start : Simday, October 30, 2005 12:00 AM (3 items) 




Roger 


16869S-1610 Parts 


MKS 




R 


16869N-890 Amend 2-mo.ext 


RCC 




Roger 


16869N-1607 Parts 


MKS 


Start : Tuesday, November 01, 2005 12:00 AM (1 item) 




RL 


16869N-1048 Amend 


RCC 


Start : Wednesday, November 02, 2005 12:00 AM (3 items) 




R 


16869S-833 Amend 


RCC 




R 


16869S-821 Amend 


RCC 




Roger 


16869N-1608 Parts 


MKS 


Start : Thursday, November 03, 2005 12:00 AM (2 items) 




D 


16869S-195-1 Election 


MKS 





Stephan, Marge K. 9 3/14/2006 10:20 AM 



-i: 


i^^sitiori 




^Btegpries 




RL 


16869G-871 Response/Interview Summary 


MKS 


Start : Saturday, November 05, 2005 12:00 AM (2 items) 




D 


16869P-794 Issue Fee 


MKS 




D 


16869P-106 Issue Fee 


MKS 


Start : Monday, November 07, 2005 12:00 AM (2 items) 




Roger 


16869P-1611 Parts 


MKS 




GBY 


16869N-737 Quayle Response 


RCC 


Start : Tuesday, November 08, 2005 12:00 AM (8 items) 




X 


22267-3 PROVISIONAL CONVERSION DUE 


RCC 




GBY 


16869S-314 Amend/Final 


RCC 




GBY 


16869P-506-2 Amend/Final 


RCC 




RL 


16869P-46-1 Amend/Final 


RCC 




GBY 


16869P- 183-1 Parts 


MKS 




Roger 


16869P- 1590 Parts 


MKS 




GBY 


16869K-733 Amend 


RCC 




GBY 


16869B-174-1 Amend/Final 


RCC 


Start : Wednesday, November 09, 2005 12:00 AM (4 items) 




R 


16869P-482 Amend/Final 


RCC 




GBY 


16869P-1 15 Amend 


RCC 




D 


16869B-346 Amend/Final 


RCC 




BNY 


10327-34 Amend 


RCC 


Start : Thursday, November 10, 2005 12:00 AM (7 items) 




GBY 


16869S-321-1 Issue Fee 


MKS 




RL 


16869N-755 Amend 


RCC 




D 


16869N-653 Issue Fee 


MKS 




D 


16869K-797 Issue Fee 


MKS 




RL 


16869K-734 Amend/Final 


RCC 




D 


16869G-869 Issue Fee 


MKS 




RL 


16869B-981 Amend 


RCC 





Stephen, Maige K. 10 3/14/2006 10:20 AM 







He Jacket for 10/635,764 
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Application No. 


Appiicant(s) 


Notic§^Abandmtment 


10/635,764 


Aral 


Examiner 


Art Unit 






COBY 


2161 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

This application is abandoned in view of: 



1 . □ Applicant's failure to timely file a proper reply to the Office letter mailed on . 

(a) □ A reply was received on (with a Certificate of Mailing or Transmission dated . 



), which is after the expiration of the 



period for reply (Including a total extension of time of month(s)) which expired on . 

(b) □ A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1 . 1 1 3 (a) to the final rejection. 

(A proper reply under 37 CFR 1 .1 1 3 to a final rejection consists only of: (1 ) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) in compliance with 37 CFR 1 .114). 

(c) □ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non- 

final rejection. See 37 CFR 1 .85(a) and 1.111. (See explanation in box 7 below). 

(d) □ No reply has been received. 

2. E] Applicant's failure to timely pay the required issue fee and publication fee, If applicable, within the statutory period of three months 
from the mailing date of the Notice of Allowance (PTOL-85). 

(a) □ The Issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated 

), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of 

Allowance (PTOL-BS). 

(b) □ The submitted fee of $ Is Insufficient. A balance of $ is due. 



The Issue fee required by 37 CFR 1.18 Is $_ 



The publication fee, if required by 37 CFR 1.18(d), is $_ 



(c) S The issue fee and publication fee, if applicable, has not been received. 

3.n Applicant's failure to timely file corrected drawings as required by. and within the three-month period set in, the Notice of 
Allowability (PTO-37). 

(a) □ Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which Is 

after the expiration of the period for reply. 

(b) □ No corrected drawings have been received. 



4. □ The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire Interest, or all of 

the applicants. 

5. □ The letter of express abandonment which is signed by an attomey or agent (acting In a representative capacity under 37 CFR 

1 .34(a)) upon the filing of a continuing application. 

6. □ The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review 

of the decision has expired and there are no allowed claims. 

7. □ The reason(s) below: 



sIk 



Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181. should be promptly filed to 
minimize any negative effects on patent term. 

U.S. Patent and Trademar1< Office 

PTOL-1432 (Rev. 04-01 ) Notice of Abandonment Part of Paper No. 0 



Attachment to Notice of Abandonment 



For questions concerning the notice contact 
Office of Patent Publication 
Image Assistance Center: 888-786-0101. 

Information is also available on the USPTO Internet web site: 
http://www.uspto.gov/web/patents/pubs/abandonnotice.html 

Respond to the Notice of Abandonment by one of the following: 

1. Petition To Withdraw Holding of Abandonment (See MPEP 711.03(c) I and 37 
CFR§ 1.181) No fee required 

Where an appHcant contends that the appHcation is not in fact abandoned (e.g., a reply was in fact filed), a 
petition under 37 CFR § 1.181(a) requesting withdrawal of the holding of abandonment is die appropriate 
course of action. Any petition under 37 CFR § 1.181 to withdraw the holding of abandonment not filed 
within 2 months of the mail date of a Notice of Abandonment may be dismissed as untimely under 37 CFR 
§ 1 , 1 8 1 (f). In order for a petition to be granted, the evidence must be sufficient according to' 37 CFR § 
1.8(b) Certificate of Mailing* 37 CFR § 1.10 "Express Mail" mailing' or MPEP 503 Postcard Receipt as 
Prima Facie Evidence. The petition should be addressed as follows: 

By mail: Mail Stop: Issue Fee, Commissioner For Patents, P.O. Box 1450, Alexandria, VA 22313-1450 
By facsimile: 703-872-9306 

2. Petition To Withdraw Holding Of Abandonment Based On Faflure To Receive 
Office Action (MPEP 711.03(c) H and 37 CFR § 1.181). No fee7req^ 

Where an applicant contends that the original Notice of Allowance and Fee(s) Due was never received, if 
adequately supported, the Office may grant the petition and remail the Office action. The showing required 
establishing non-receipt of an Office communication must include a statement from the practitioner stating 
that the Offic^ communication ^yas not receivedLand attesting to the fact that a search of the file jacket and 
dock et reco rds indicates that the Office communication was not received A copy of the docket record 
where the nonreceived Office would have been entered had it been received and docketed must be attached 
to and referenced in practitioner's statement. 

Petition should be addressed to the Technology Center handling the apphcation as follows: 
By mail: , Commissioner For Patents, P.O. Box 1450, Alexandria, VA 22313-1450 

By facsimile: 703-872-9306 

3. Petition To Revive An Abandoned ApplicatioE (See MPEP 71 1.03(c) m) 

Where there is no dispute as to whether an application is abandoned (e.g., the applicant's contentions 
merely involve the cause of abandonment) a petition under 37 CFR § 1 . 1 37 (a) or (b) (accompanied by the 
appropriate petition fee) is necessary to revive the abandoned application. The text of these rules is 
available on the USPTO Internet Web site. Forms for these petitions, "Petition For Revival Of An 
Application For Patent Abandoned Unavoidably Under 37 CFR §1.1 37(a)," PTO/SB/6 1 , and "Petition For 
Revival Of An Application For Patent Abandoned Unintentionally Under 37 CFR 1 . 137(b)," PTO/SB/64, 
are available in the forms section of the USPTO website: http://www.uspto.gov . 

Petitions under 37 CFR §1.137 should be addressed to the Office of Petitions as follows: 

By mail: Mail Stop Petition, Commissioner For Patents, P.O. Box 1450, Alexandria, VA 223 1 3-1450 

By facsimile: 703-872-9306 

Note: Abandonment takes place by operation of law for failure to reply to an Office action or timely pay 
the issue fee, not by operation of the mailing of a Notice of Abandonment 



TO THE U.S. PATENT AND TRADEMARK OFFICE: 



Application No.: 


10/635,764 


Docket No.: 


16869P-006210US 


ConfirmatioD No.: 


2171 


Attorney: 


RCC:mks 


Due Date: 


January 21,2005 






Date Mailed: 


February 22, 2005 







'Card to addressee. 



TO THE U.S. PATENT AND TRADEMARK OFFICE: 



Application No.: 


10/635,764 


Docket No.: 


16869P-006210US 


Confirmation No.: 


2171 


Attorney: 


RCC:mks 


Due Date: 


January 21, 2005 






Date Mailed: 


February 22, 2005 







Please slamp the date of receipt of the following documents and return this card to addressee. 



Fransmittal Form 

• Fee Transmittal (x2) 

• Petition to Extend Time (x2) 

• Terminal Disclaimer 




PTQ/SB/21 (09-04) 
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— — M 


Application Number 


1 0/635 J64 






FOfxivr^ — 




Filing Date 


August 5. 2003 






First Named Inventor 


Arai, Kouji 






Art Unit 


2171 




(to be used for att correspondence alter initial fifing) 


Examiner Name 


Frantz Coby 




Total Number of Pages in This Submission 




Attorney Docket Number 


16869P-006210US 


J 



ENCLOSURES (Check all that apply) 





Fee Transmittal Form 


□ 




1 1 Fee Attached 


□ 


□ 


Amendment/Reply 


□ 




1 1 After Final 


□ 




1 1 Affidavits/decIaration(s) 


□ 


□ 


Extension of Time Request 




□ 


Express Abandonment Request 


□ 


□ 


Information Disclosure Statement 


□ 



□ 
□ 



Certified Copy of Priority 
Document(s) 

Reply to Missing Parts/ Incomplete 
Application 

□ Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 



Drawing(s) 

Licensing-related Papers 
Petition 

Petition to Convert to a 
Provisional Application 
Power of Attorney, Revocation 
Change of Conrespondence Address 

Terminal Disclaimer 
Request for Refund 

CD, Number of CD(s) 

I I Landscape Table on CD 



□ 
□ 

□ 
□ 
□ 



After Allowance Communication to TC 

Appeal Communication to Board 
of Appeals and Interferences 

Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

Proprietary Information 
Status Letter 

Other Enclosure(s) (please identify 



below): 
Return Postcard 



Remarks 



The Commissioner is authorized to charge any additional fees to Deposit 
Account 20-1430. 



SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 



Firm Name 



Towpsend and Townsend and Crew LLP 




Signature 



Printed name 



Robert C. Colwell 



Date 



February 22. 2005 



Reg. No. 



27.431 



CERTIFICATE OF TRANSMISSION/MAILING 



I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first dass mail in an 
envelope addressed to: Commissioner for Patents, P.O. Box 1450. Alexandria. VA 22313-1450 on the date shown below. 



Signature 



\^ped or printed name 




Margaret^ Stephan 



Date 



February 22, 2005 ^/ 
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PTO/SB«2(12^4) 



PETITION FOl 



TIME UNDER 37 CFR 1.136(a) 



Jl 



JENSIQt 

FY 2005 

Tees pursuant to the Consolidated Appropriations Act 2005 (H,R. 4818).) 



Docket Number (Optionai) 1 6869P-00621 OUS 



Application Number 10/635,764 



Filed Augusts. 2003 



For SYSTEM AND METHOD FOR REPLICATING DATA 



Art Unit 2171 



Examiner Frantz Coby 



This is a request under the provisions of 37 CFR 1 .136(a) to extend the period for filing a reply in the above identified 
application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 







Fee 


Small Entitv Fee 






One month (37 CFR 1.17(a)(1)) 


$120 


$60 


$ 120 


□ 


Two months (37 CFR 1 .17(a)(2)) 


$450 


$225 


$ 


□ 


Three months (37 CFR 1.17(a)(3)) 


$1020 


$510 


$ 


□ 


Four months (37 CFR 1.17(a)(4)) 


$1590 


$795 


$ 


□ 


Five months (37 CFR 1.17(a)(5)) 


$2160 


$1080 


$ 



□ 
□ 
□ 



Applicant claims small entity status. See 37 CFR 1.27. 
A check in the amount of the fee is enclosed. 
Payment by credit card. Fomn PTO-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 20-1430 . I have enclosed a duplicate copy of this sheet. 

WARNING: Information on this fomn may become public. Credit card information should not be included on this form. 
Provide credit card information and authorization on PTO-2038. 



I am the d] applicant/inventor. 

I I assignee of record of the entire interest. See 37 CFR 3.71 . 

Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96). 

U<] attomey or agent of record. Registration Number 27.431 



I I attomey or agent under 37 CFR 1 .34. 

Registration number if acting under 37 CFR 1 .34 . 




February 22, 2005 



Signature 



Robert C. Colwell, Reg. No. 27,431 



Date 
650-32&-2400 



Typed or printed name 



Telephone Number 



NOTE: signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple fomis If 
one signature is required, see below. 



more than 



□ 



ToUl of 



forms are submitted. 
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PTO/SB/17(12-04) 



Effehi^on 12/08/2004. 
Fees pursuant to the Consolidhs^^^^^^^^^ 2005 (H.R. 4818). 

FEE TRAN^TTAL 

For FY 2005 



□ Applicant claims small entity status. See 37 CFR 1.27 



TOTAL AMOUNT OF PAYMENT 



($)0 



Application Number 



Filing Date 



First Named Inventor 



Examiner Name 



Art Unit 



Attorney Docket No. 



Complete if Known 



10/635,764 



August 5, 2003 



Arai, Kouji 



Frantz Coby 



2171 



16869P-006210US 



METHOD OF PAYMENT (checl^ all that apply) 



I I Check Q Credit Card \Z\ Money Order Q None O Other (please identify): 

1X1 Deposit Account Deposit Account Number. 20-1430 Deposit Account Name: Townsend and Townsend and Crew LLP 



For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

^ Charge fee(s) indicated below dl Charge fee(s) indicated below, except for the filing fee 

fr-71 Charge any additional fee(s) or underpayments of fee(s) ^-71 

I^SIunder 37 CFR 1.16 and 1.17 2SJ Credit any overpayments 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PTO-2038 



FEE CALCULATION 



1. BASIC FILING, SEARCH, AND EXAMINATION FEES 



Application Type 

Utility 

Design 

Plant 

Reissue 

Provisional 

2. EXCESS CLAIM FEES 
Fee Description 



FILING FEES 
Small Entity 
Fee f$) FeeiSI 



SEARCH FEES 
Small Entity 
Fee ($) Fee ($) 



EXAMINATION FEES 
Small Entity 
Fee ($) Fee ($) 



Fees Paid i%\ 



300 
200 
200 

300 
200 



150 
100 
100 
150 
100 



500 
100 
300 
500 
0 



250 
50 
150 
250 
0 



200 
130 
160 
600 
0 



100 
65 
80 

300 
0 



Each claim over 20 or, for Reissues, each claim over 20 and more than in the original patent 
Each independent claim over 3 or, for Reissues, each independent claim more than in the original patent 200 
Multiple dependent claims 360 
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims 

-20orHP= X = Fee f$) Fee Paid ($) 



Small Entity 
Fee {%) Fee ($) 

50 25 
100 



180 



HP = highest number of total claims paid for. if greater than 20 
Indep. Claims Extra Claims Fee ($> 

-3 or HP = X 



Fee Paid ($) 



HP = highest number of independent claims paid for. If greater than 3 
3, APPLICATION SIZE FEE 

If the specification and drawings exceed 100 sheets of paper, the application size fee due is $250 ($125 for small entity) 
for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.1 6(s). 
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee f$> Fee Paid ($> 
.100= /50= (round up to a whole number) x = 



4. OTHER FEE(S) 

Non-English Specification, $130 fee (no small entity discount) 

Other: Disclaimer Fee under Fee Code 1814 



Fees Paid f$) 



130 



/^UBMITTEO BY / 


■7 - ^ 


Signature 






Registration No. 07 
-^Attorney/Agent) ^^^-^^ 


Telephone 650-326-2400 


^Name (Print/Type) 


Robert C. Colwell 




Date February 22. 2005 ^ 
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1^1 PTO/SB/26 (09-04) 


TERMINAL DI§d(^^|^B^ 


f6 OBVIATE A DOUBLE PATENTING 
bvER A "PRIOR" PATENT 


Docket Number (Optional) 
16869P-^06210US 



In re Application of: Kouji ARAI, et al. 
Application No.: 10/635.764 
Filed: August 5. 2003 

For: SYSTEM AND METHOD FOR REPLICATING DATA 

The owner* HITACHI. LTD, of 100 percent interest in the instant application hereby disdatms, except as provided below, the 

terminal part of the statutory term of any patent granted on the instant application, which would extend beyond the expiration date of the lull 
statutory term prior patent No. 6.643.667 as the temi of said prior patent is defined in 35 U.S.C. 154 and 173, and as the temi of said 
prior patent is presently shortened by any temninal disclaimer. The owner hereby agrees that any patent so granted on the instant appHcation 
shall be enforceable only for and during such period that it and the prior patent are commonly owned. This agreement mns with any patent 
granted on the instant application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the temninal part of the temi of any patent granted on the instant appHcation that 
would extend to the expiration date of the full statutory terni as defined in 35 U.S.C. 154 and 173 of the prior patent "as the temi of said prior 
patent is presently shortened by any terminal disclaimer," In the event that said prior patent later 

expires for failure to pay a maintenance fee; 

is held unenforceable; 

is found invalid by a court of competent jurisdiction; 

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all daims canceled by a reexamination certificate; 

is reissued; or . 

is in any manner terminated prior to the expiration of its full statutory terni as presentiy shortened by any tenninal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. □ For submissions on behalf of a business/organization (e.g.. corporation, partnership, university, government agency, 
etc.). the undersigned is empowered to act on behalf of the business/organization. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on infomnation and 
belief are believed to be true; and further that these statements were made with the knowledge tiiat willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 



2. 



The undersigned is an attorney or agent of record, Reg. No. 27.431 




February 22, 2005 



Signature 



Date 



Robert C. Colwell 



Typed or printed name 



650-326-2400 



Telephone Number 



S Temriinal disdaimer fee under 37 CFR 1 .20(d) is induded. 



WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 



•Statement under 37 CFR 3.73(b) is required if tenninal disdaimer Is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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UNITI^OfiSTATES PAT^ AND TRADEMARK OFFICE 




UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 223 1 3- 1 450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



I ATTORNEY DOCKET N0~ CONFIRMATION NO. | 



10/635,764 



20350 



08/05/2003 



Kouji Aral 



16869P-006210US 



1709 



7590 



10/21/2004 



TOWNSEND AND TOWNSEND AND CREW, LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 

SAN FRANCISCO, CA 94111-3834 



C 



EXAMINER 



COBY, FRANTZ 



ART UNIT 



PAPER NUMBER 



2171 

DATE MAILED: 10/21/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Applicant(s) 

ARAIETAL 
Art Unit 

21^1 

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above Is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )I3 Responsive to communication(s) filed on 05 August 2003 , 
2a)n This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 26-58 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) S Claim(s) 26-58 is/are rejected. 

Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner, 

10)13 The drawing(s) filed on 05 August 2003 is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 




Attachment(s) 

1) K Notice of References Cited (PTO-892) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) S Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 08-05-03 . 



4) n Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) CD Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) 



Office Action Summary' 



Part of Paper No./Mail Date 2004101 1 



Application/Control Number: 10/635,764 . Page 2 

Art Unit: 2171 

This is in response to application filed on August 05, 2003 in which claims 1-25 were canceled 
and claims 26-58 were added. 



Status of Claims 

Claims 26-58 are pending. 



Information Disclosure Statement 
The information disclosure statement filed on August 05, 2003 is in compliance with the 
provisions of 37 CFR 1 .97, 1 .98 and MPEP § 609. It has been placed in the application file and 
the information referred to therein has been considered as to the merits. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In reLongi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, All F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.32 1(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fiiUy comply with 37 
CFR 3.73(b). 

Claims 26-58 are rejected under the judicially created doctrine of double patenting over 
claims 1-37 of U. S. Patent No. 6,643,667 since the claims, if allowed, would improperly extend 



the "right to exclude" already granted in the patent. 



Application/Control Number: 10/635.764 Page 3 

Art Unit: 2171 

The subject matter claimed in the instant application is fully disclosed in the patent and is 
covered by the patent since the patent and the application are claiming common subject matter, 
as follows: receiving a query for properties to identify the content categories for which the 
selected search engine is suited; and receiving a query to locate content based on at least one 
content category of the identified content categories. 

Claims 26-36 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1-1 1 of U.S. Patent no. 6,643,667. Although 
the conflicting claims are not identical, they are not patentably distinct from each other because 
claims 1-1 1 of patent 6,643,667 contains every element of claims 26-36 of the instant application 
and as such anticipates claims 26-36 of the instant application. 

Claim 37 is rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claims 1 and 12 of U.S. Patent no. 6,643,667. Although the 
conflicting claims are not identical, they are not patentably distinct from each other because 
claims 1 and 12 of patent 6,643,667 contains every element of claim 37 of the instant application 
and as such anticipates claim 37 of the instant application. 

Claim 38 is rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claim 13 of U.S. Patent no. 6,643,667. Although the 
conflicting claims are not identical, they are not patentably distinct fi-om each other because 
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claim 13 of patent 6,643,667 contains every element of claim 38 of the instant application and as 
such anticipates claim 38 of the instant application. 

Claims 39-46 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 14-19 of U.S. Patent no. 6,643,667. 
Although the conflicting claims are not identical, they are not patentably distinct from each other 
because claims 14-19 of patent 6,643,667 contains every element of claims 39-46 of the instant 
apphcation and as such anticipates claims 39-46 of the instant application. 

Claim 47 is rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claim 20 of U.S. Patent no. 6,643,667. Although the 
conflicting claim is not identical, it is not patentably distinct from each other because claim 20 of 
patent 6,643,667 contains every element of claim 47 of the instant application and as such 
anticipates claim 47 of the instant application. 

Claims 48-49 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 21-22 of U.S. Patent no. 6,643,667. 
Although the conflicting claims are not identical, they are not patentably distinct from each other 
because claims 21-22 of patent 6,643,667 contains every element of claims 48-49 of the instant 
application and as such anticipates claims 48-49 of the instant application. 



Application/Control Number: 10/635,764 Page 5 

Art Unit: 2171 

Claim 50 is rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claim 23 of U;S. Patent no. 6,643,667. Although the 
conflicting claim is not identical, it is not patentably distinct from each other because claim 23 of 
patent 6,643,667 contains every element of claim 50 of the instant application and as such 
anticipates claim 50 of the instant application. 

Claims 51-55 is rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claims 24-34 of U.S. Patent no. 6,643,667. Although the 
conflicting claims are not identical, they are not patentably distinct from each other because 
claims 24-34 of patent 6,643,667 contains every element of claims 51-55 of the instant 
application and as such anticipates claims 51-55 of the instant application. 

Claims 56-58 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 35-37 of U.S. Patent no. 6,643,667. 
Although the conflicting claims are not identical, they are not patentably distinct from each other 
because claims 35-37 of patent 6,643,667 contains every element of claims 56-58 of the instant 
application and as such anticipates claims 56-58 of the instant application. 

Conclusion 

Any inquiry concerning this conmiimication or earlier communications from the 
examiner should be directed to Frantz Coby whose telephone number is 571 272-4017. The 
examiner can normally be reached on Monday-Saturday between 3:00 P.M - 1 1 :00 P.M. 
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Art Unit: 2171 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Safet Metjahic can be reached on 703 308 1436. The fax phone number for the 
organization where this appHcation or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubHshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubUshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Frantz Coby 
Primary Examiner 
Art Unit 21(fl 



October 12, 2004 
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Listing of Claims: 

Claims 1-25 (Canceled). 

26. (New) A method for creating a copy of data in a system 
comprising a plurality of storage devices, a control unit operable to control said storage 
devices, and a memory operable to temporarily store data read from said storage devices 
within said control unit, said storage devices addressable as at least one of a plurality of 
logical volumes, including a first logical volume and a second logical volume, said method 
comprising: 

creating a copy of data in said first logical volume into said second logical 
volume; said creating a copy further comprising: 

copying data from said first logical volume to a first location in said 

memory; 

copying said data from said first location in said memory to a second 
location in said memory; and 

copying said data from said second location in said memory to said 
second logical volxmie. 

27. (New) The method of claim 26 fiirther comprising: if a 
write request is issued to said first logical volxmie after creating a copy has commenced, 

creating a copy of data in said first logical volume to said 
second logical volume before said data in said first logical volimnie is modified by said write 
request. 

28. (New) The method of claim 26 wherein said 
relationship further comprises: a pairing of a primary volimie and a secondary volume. 

29. (New) The method of claim 26 fiirther comprising: 
modifying a location identifier defined in each logical volume. 

30. (New) The method of claim 26 further comprising: 
making said second logical volume accessible after said creating a copy of data in said 
specified first logical volume into said second logical volume. 
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3 1 . (New) The method of claim 26 further comprising: 
tracking modified data, if a write request is issued to said first logical volume or said second 
logical volxmie after the copy processing is completed, and 

copying said modified data based upon said tracking, if creating 
a copy is directed again to the pair in copy completed status. 

32. (New) The method of claim 26 wherein data in said 
secondary logical volumes comprises a series of historical records of said primary volume, 
said historical records obtained by switching said secondary logical volumes one after 
another. 

33. (New) The method of claim 26 fiirther comprising: 
displaying information about said first logical volume and said second logical volume. 

34. (New) The method of claim 26, wherein said control 
unit comprises at least one disk adapter, and wherein said at least one disk adapter performs 
the step of creating a copy of data in said first logical volume into said second logical 
volume. 

35. (New) The method of claim 26, wherein said copying 
said data fi"om said first location in said memory to a second location in said memory fiirther 
comprises: 

reading data firom said first location in said memory into a 
location within an address change unit; 

exchanging a logical address within said data firom an address 
corresponding to said first logical voliraie to an address corresponding to said second logical 
volume; and 

writing said data to said second location in said memory. 

36. (New) The method of claim 26, wherein said control 
unit comprises at least one disk adapter, and wherein said at least one disk adapter comprises 
said address chimge unit. 
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37. (New) A method for controlling the copying of 
information &om a first logical volume to a second logical volume in a computer system, said 
method comprising: 

creating a copy of data in said first logical volume into said second logical 
volmne; said creating a copy fiirther comprising: 

copying data firom said first logical volume to a first location into a memory; 

copying said data fi-om said first location in said memory to a second location 
in said memory; and 

copying said data fi-om said second location in said memory to said second 
logical volume. 

38. (New) A method for controlling the copying of 
information fi"om a first logical volimie to a second logical volimie in a computer system, said 
method comprising: 

copying data read firom said first logical volume into a memory located within 
a control unit and thereupon writing said data to said second logical volume; and 

wherein said copying said data from a first location in said 
memory to a second location in said memory is performed by a control unit. 

39. (New) A computer system comprising a plurality of 
storage devices, a control unit operable to control said storage devices, and a memory 
operable to temporarily store data read from said storage devices within said control unit, said 
storage devices addressable as at least one of a plurality of logical volumes, including a first 
logical volume and a second logical volimie, said control unit operatively disposed to: 

create a copy of data in said first logical volume into said second logical 
volume; said creating a copy further comprising: 

copy data from said first logical volume to a first location in said 

memory; 

copy said data from said first location in said memory to a second 
location in said memory; and 

copy said data from said second location in said memory to said 
second logical volume. 
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40. (New) The computing system of claim 39 wherein said 
copy said data from said first location in said memory to a second location in said memory 
further comprises: 

reading data from said first location in said memory into a 
location within an address change imit; 

exchanging a logical address within said data from an address 
corresponding to said first logical volume to an address corresponding to said second logical 
volimie; and 

writing said data to said second location in said memory. 

41 . (New) The computing system of claim 39 wherein said 
buffer further comprises 10 Gigabytes of storage. 

42. (New) The computing system of claim 39 wherein said 
plurality of storage devices further comprises a RAID. 

43. (New) The computing system of claim 39 further 
comprising a display, said display operable to depict information about said storage devices. 

44. (New) The computing system of claim 39, wherein said 
control unit further comprises a data recovery and reconstruct (DRR), said DRR operative to 
copy said data from said first location in said memory to a second location in said memory; 
and thereupon change a volume nimiber associated with said data. 

45. (New) The method of claim 39, wherein said control 
unit comprises at least one disk adapter, and wherein said at least one disk adapter is 
configured to create said copy of data in said first logical volume into said second logical 
volimae. 

46 (New) The method of claim 40, wherein said control 
xmit comprises at least one disk adapter, and wherein said at least one disk adapter comprises 
said address change unit. 
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47 (New) A computer program product for controlling the 
copying of information from a first logical volume to a second logical volimfie in a computer 
system, said computer program product comprising: 

code for creating a copy of data in said first logical volume into said second 
logical volume; said code for creating a copy fiirther comprising: 

code for copying data from said first logical voliune to a first location 
into a memory; 

code for copying said data from said first location in said memory to a 
second location in said memory; 

code for copying said data from said second location in said memory to 
said second logical volume; and 

a computer readable storage medium for holding the codes. 

48. (New) A computer program product for controlling the 
copying of information from a first logical volume to a second logical volume in a computer 
system, said computer program product comprising: 

code for copying data read from said first logical volume into a memory 
located within a control unit and thereupon writing said data to said second logical volume; 
and 

wherein said copying said data from said first location in said memory to a 
second location in said memory is performed by said control imit; and 

a computer readable storage riiedium for holding the codes. 

49. (New) The computer program product of claim 48 

fiirther comprising: 

code for displaying information about said first logical volume and said 
second logical volume. 

50. (New) A control unit for controlling the copying of 
information, said control imit operable in a computing system comprising at least one of a 
plurality of storage devices, said control unit operable to control said storage devices, said 
storage devices addressable as at least one of a plurality of logical volumes, including a first 
logical volume and a second logical volume, said control unit comprising a memory operable 
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to temporarily store data read from said storage devices within said control unit, said control 
unit operatively disposed to: 

copy data read from said first logical volume into said memory located within 
said control unit; and 

copy said data from said memory to a different location within said memory, 
changing a volume identifier associated with said data, and thereupon writing said data to 
said second logical volume. 

5 1 . (New) A computer system comprising a pluriality of 
storage devices, said storage devices addressable as at least one of a plurality of logical 
volumes, including a first logical volume and a second logical volume, a cache memory 
operable to temporarily store data, and a control unit operable to store and retrieve data from 
said storage devices on behalf of said processing imits; 

wherein said control vmit is ftirther operable to copy data from a first logical 
volimie to a second logical volume; 

wherein said control unit copies said data from said first logical volume to a 
first location in said cache memory; 

whereupon a data recovery unit within said control unit is operable to create a 
copy of said data in said fixst location in said cache memory to a buffer memory within said 
data recovery unit, and thereupon to copy said data from said buffer memory within said data 
recovery xmit into a second location in said cache memory; and thereupon to copy said data 
from said second location in said cache memory to said second logical volume. 

52 (New) The computer system of claim 51 wherein said data 
comprises a logical address section, said logical address section having a data content that is 
changed diuing said copying between said cache memory and said buffer memory. 

53. (New) A method for creating a copy of data in a system 
comprising a plurality of storage devices, a control unit operable to control said storage 
devices, said control unit comprising at least one disk adapter and a memory operable to 
temporarily store data read from said storage devices within said control unit, said storage 
devices addressable as at least one of a plurality of logical volumes, including a first logical 
volume and a second logical volimie, said method comprising: 
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said at least one disk adapter creating a copy of data in said first logical 
volume into said second logical volume; said creating a copy fiirther comprising: 

copying data fi"om said first logical volume to a first location in said 

memory; 

copying said data firom said fiirst location in said memory to a second 
location in said memory; 

copying said data firom said second location in said memory to said 
second logical volume. 

54. (New)Themethodof claim 53, wherein said system 
comprises at least one of a plurality of processing vinits operable to access said control unit, 
and wherein said copying said data fi-om said first location in said memory to a second 
location in said memory is performed by said at least one disk adapter substantially 
independently of said processing xmits. 

55. (New) The method of claim 53, wherein said disk 
adapter comprises an address change unit, and wherein said copying said data firom said first 
location in said memory to a second location in said memory fiirther comprises: 

reading data from said first location in said memory into a buffer location 
within said address change imit; 

exchanging a logical address within said data from an address corresponding 
to said first logical volume to an address corresponding to said second logical volume; and 

writing said data to said second location in said memory. 

56. (New) A computer system comprising a plurality of 
storage devices, a control unit operable to control said storage devices, said control unit 
comprising at least one disk adapter and a memory operable to temporarily store data read 
from said storage devices within said control unit, said storage devices addressable as at least 
one of a plurality of logical volumes, including a first logical volume and a second logical 
volume, said at least one disk adapter operatively disposed to: 
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create a copy of data in said specified first logical volume into said second 
logical volume; said creating a copy further comprising: 

copy data from said first logical volume to a first location in said 

memory; 

copy said data from said first location in said memory to a second 
location in said memory; 

copy said data from said second location in said memory to said 
second logical volume. 

57. (New) The system of claim 56, comprising wherein said 
system comprises at least one of a plurality of processing vmits operable to access said control 
xmit, and wherein said copying said data from said first location in said memory to a second 
location in said memory is performed by said at least one disk adapter substantially 
independently of said processing vmits. 

58. (New) The method ofclaim 56, wherein said disk 
adapter comprises an address change unit, and wherein said copying said data from said first 
location in said memory to a" second location in said memory further comprises: 

reading data from said first location in said memory into a buffer location 
within said address change unit; 

exchanging a logical address within said data from an address corresponding 
to said first logical volume to an address corresponding to said second logical volume; and 

writing said data to said second location in said memory. 
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System and Method for Replicating Data 

CROSS-REFERENCES TO RELATED APPLICATIONS 
This application claims priority from Japanese Patent Application Reference No. 
11-075174 filed March 19, 1999, the entire contents of which is incorporated herein by 
reference for all purposes. 

BACKGROUND OF THE INVENTION 
The present invention relates generally to computing systems and more 
specifically to techniques for controlling copying of logical volumes within a computer 
storage system. 

Modem computing systems can comprise a plurality of logical volxmies 
within a mass storage system. Mass storage systems can be implemented in a variety of 
form factors, including DASD, optical storage media, tape storage media, and the like. 
Often, it is desirable to perform copies of content from one logical volume to another 
logical volume in a mass storage system, A conventional method for performing such a 
copy is known as a REMOTE COPY function. In the REMOTE COPY function, host 
channels are used for transferring the copied data. A control unit, behaving as if it were a 
processing unit, sends data stored in a logical volume via a host channel. The data is 
received by another host channel and written to the logical volume. Thus, a copy of the 
logical volume is created. 

When the copy function is executed in one control unit, a plurality of host 
channels is employed. Therefore, the number of host channels available for the normal 
host connection is decreased. Such conventional methods typically burden computational 
resoiurces, such as host channels, during the copy process. 

What is really needed are techniques for copying information from one 
logical volume to another without burdening host channel resources for connecting 
between the control unit and processing units. 
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SUMMARY OF THE IhTVWnON 
According to the present invention, techniques for controlling copying of 
logical volumes within a computer storage system are provided. A representative 
embodiment includes a plurality of storage devices controlled by a control unit, one or 
5 more processors, and a buffer memory for temporarily storing data read from the storage 
devices within the control unit. The storage devices can be addressed as logical volumes. 

In an exemplary embodiment, the invention provides a method for creating 
a copy on a second logical volume of data stored on a first logical volume. The method 
can comprise a variety of steps, such as specifying a relationship between two or more 
10 logical volumes. Themethodcanalsoincludecreatingacopy of data in a specified first 
logical volurne into said second logical volume. Creating such a copy can include steps 
of copying data from the first logical volume to a first location in a buffer memory 
located within a control unit. Copying can be performed by the control xmit substantially 
independently of processor control. Then, data can be copied from the first location in 
15 the buffer memory to a second location in the buffer memory. Subsequently, data from 
the second location in the buffer memory can be copied to the second logical voltmie. 
This copying can be performed by the control unit substantially independently of 
processor control, also. Asusedhereiii,substantially independently of processor control 
can include performing copy processing at ttie control unit level without necessitating 
20 intermediate communication between a conunand start firom the processor to the control 
unit and a conmiand complete signal from the control unit to the processor. 

In another embodiment, the invention provides a computer system 
comprising a plurality of devices. A plurality of storage devices controlled by one or 
more control xmits can be part of the computer system. One or more processing units 
25 operable to access the control unit or units can also exist in the computer system. A 

buffer memory operable to temporarily store data read from the storage devices within the 
control unit can also be part of the computing system. The storage devices can be 
addressed as one or n^ore logical volumes. The control unit is able to establish a 
relationship between at least two logical volumes (i.e., a first logical volume and a second 
30 logical volume) located in the storage devices. The control unit can create a copy of data 
in the first logical volume into the second logical volume. Such creating a copy can 
include copying data from the first logical volume to a first location in the buffer 
memory. Then, the data can be copied from the first location in the buffer memory to a 
second location in the buffer memory, changing meta-data indicating the device that may 
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access the data to reflect the second logical volume. Thereupon, tiie data can be copied 
from the second location in the buffer memory to the second logical volume. These 
operations by the control \init can be performed substantially independently of the 
processing units. In a representative embodiment, the buffer can comprise approximately 

5 10 Gigabytes, for example. 

In a further embodiment, the invention provides a computer program 
product for controlling the copying of information from a first logical volimie to a second 
logical volume in a computer system. The computer program product can comprise a 
computer readable storage mediimi containing a variety of program code. Code for 

1 0 specifying a relationship between the first logical volume and the second logical volume 
can be part of the computer program product. The product can also include code for 
creating a copy of data in the first logical volume into the second logical volume. The 
code for creating a copy can comprise various program codes. Program code for copying 
data from the first logical volimie to a first location in a buffer memory can be part of the 

1 5 program product. The product can also include code for copying the data from the first 
location in the buffer memory to a second location in the buffer memory. Code for 
copying the data from the second location in the buffer memory to the second logical 
volimie can also part of the program product. The codes for copying the data from the 
first location in the buffer memory to the second location in the buffer memory is 

20 executed by a control vmit substantially independently of a central processing unit. 

Select embodiments according to the present invention can be operable 
with an arrayed disk subsystem. Data may be readily moved to a logical volvraie having 
different access characteristics by creating a pair among logical volumes having different 
RAID levels. Specific embodiments according to the present invention can include a 

25 function for creating the data copy, such that, a single logical volxmie is defined as a 

primary volimie, plural different logical volumes are defined as secondary volumes, and 
each pair is defined as a different pair. 

Numerous benefits are achieved by way of the present invention over 
conventional techniques. Some embpdiments according to the present invention can 

30 create a copy of specified logical volume without occupying host channels. In such 
embodiments, control unit load can be reduced. Many embodiments according to the 
present invention can create a copy at a specified time. Further, in specific embodiments, 
data in a secondary volume can be used as a series of the historical records of the primary 
volume switching the secondary volumes one after another. . Many embodiments enable 
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data to be replicated more easily^ quickly and with improved system loading than 
heretofore known methods. These and other benefits are described throughout the 
present specification. A further understanding of the nature and advantages of the 
invention herein may be realized by reference to the remaining portions of the 
5 specification and the attached drawings. 

BRIEF DESCamnriON OF THE DRAWINGS 
Fig. 1 illustrates a simplified block diagram of a representative example 
computing system in a specific embodiment according to the present invention; 
10 Fig. 2 illustrates a simplified diagram of a representative command 

operation in a computing sy stem such as that of Fig. 1 in a specific embodiment 
according to the present invention; 

Fig. 3 illustrates a simpUfied diagram of representative information 
operable in a specific embodiment according to the present iavention; 
15 Fig. 4 illustrates a simplified diagram of representative information 

operable in a specific embodiment according to the present invention; 

Fig. 5 illustrates a simplified flow chart of representative copy processing 
in a specific embodiment according to the present invention; 

Fig. 6 illustrates a simplified flow chart of representative elemental copy 
20 processing in a specific embodiment according to the present invention; 

Fig. 7 illustrates a shnplified diagram of a representative command block 
format in a specific embodiment according to the present invention; 

Fig. 8 illustrates a simplified diagram of a representative pair status 
transition in a specific embodiment according to the present invention; 
25 Fig. 9 illustrates a simplified flow chart of representative processing in a 

specific embodiment according to the present invention; 

Figs. lOA-lOB illustrate simplified diagrams of example data replications 
in a representative computing system in a specific embodiment according to the present 
invention; and 

30 Figs. 1 1 A-1 IG illustrate representative display screens in a specific 

embodiment according to the present invention. 
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DESCRDPnON OF THE SPECIFIC EMBODIMENTS 
The present invention provides techniques for controlling copying of 
logical volumes within a computer storage system. Embodiments according to the 
present invention can be operable on a wide range of storage devices and systems, for 

5 example. Some embodiments can support a buffer memory size of 10 Gigabytes, for 
example. However, embodiments can support other buffer memory configurations as 
well. Embodiments can be operable with S/390TM, XJNIXTM, Windows NTTM 
platforms for example. Many other hardware and software platforms are also suitable for 
implementing embodiments according to the present invention, 

10 Fig. 1 illustrates a simplified block diagram of a representative example 

computing system in a specific embodiment according to the present invention. This 
diagram is merely an illustration and should not limit the scope of the claims herein. One 
of ordinary skill in the art would recognize other variations, modifications, and 
alternatives. Fig. 1 illustrates a control unit 102 comprising a cache memory 107, a 

15 channel adapter ("CHA") 109, a disk adapter ("DKA") 108, a shared memory 110, for 
storing control information, for example, and a bus 120 connecting the above mentioned 
components. A plurality of storage devices 103, 104, 105, and 106 can be coupled to 
control unit 102. Further, control unit 102 can be coupled to, and can execute commands 
from, a processing unit 101. Control information can be transferred from the shared 

20 memory 11 0 to the channel adapter 1 09 or to the disk adapter 1 08 via the bus. 

Fig. 2 illustrates a simplified diagram of a representative conunand 
operation in a computing system such as that of Fig. 1 in a specific embodiment 
according to the present invention. This diagram is merely an illustration and should not 
limi t the scope of the claims herein. One of ordinary skill in the art would recognize 

25 other variations, modifications, and altematives. Fig. 2 illustrates representative 

command set comprising a conmiand name 210, which can be a create pair command 
21 1, a delete pair command 212, a copy command 213 and a re-synchronize couMnand 
214, and the like. 

Create pair conunand 211 can be used to establish a pair by specifying a 
30 primary volimie and a secondary volume. Embodiments can perforai an initial copy 
operation to copy data from the specified primary volume to the specified secondary 
volume. The primary volume continues to be accessible to applications during the initial 
copy. In a specific embodiment, a pace may be selected for initial copy operations. Pace 
can be slow, indicating copy of one track at a time, medium, for three tracks at a time, and 
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fast, for fifteen tracks at a time, for example. Slower paces can minimize use of system 
resources, while faster paces can accomplish the copy operation sooner. Other 
embodiments using other or different copy speeds will be readily apparent to one of 
ordinary skill in the art without departing from^ t^^ claimed invention. 

5 In a representative embodiment according to the present invention, 

command processing can perform various actions, such as actions 23 1-263 illustrated in 
Fig. 2, as well as update a conuniand status. Fig. 8 illustrates a plxirality of commands and 
corresponding status changes in a particular embodiment according to the present 
invention. For example, a delete pair command 212 can be used to release a pair. Delete 

10 pair cormnand processing halts updates to the secondary volmne and changes pair status 
to "no pair" status 801 in Fig. 8. A pau: can be deleted any time after the pair has been 
created. Once a pair is dieleted, flie secondary voliune becomes available for write 
operations upon being unreserved. 

Copy cormnand 213 cian be used to create a copy to a secondary volume. 

15 In a presently preferred embodiment, the copy command can cause updates pending for 
the specified secondary volmne to be made. Upon invocation, the pair status changes to 
"paired/copy in progress*' status 803. Once copy processing has completed, the status can 
change to "paired and copied" status 804. An instance of pair tracking information, 
indicating pair number, primary and secondary volumes and the like, is added to pair 

20 information 300 in order to represent the newly created pair. The secondary volimie is 

then made available for read/write access by applications. The primary volume continues 
to be accessible to applications during create pair command processing. As with create 
pair command 211 processing, a pace may be selected for update copy operations fiom 
among slow, medium and fast. 

25 Re-synchronize pair command 214 can bring a status transition to "paired 

and not copied'' status again aftesr a copy is created. In a presently preferred embodiment, 
re-synchronize pair processing can compare the secondary volxmie track map with the 
primary volxmie track map in control information 401 of Fig. 4 in order to determine all 
imequal tracks. Then, unequal tracks can be copied from the primary volume to the 

30 secondary volume. As with create pair command 211 processing, a pace may be selected 
for the re-synchronize copy operations from among sIqw, medium and fast. 

Fig. 3 illustrates a simpUfied diagram of representative information in a 
specific embodiment according to the present invention. This diagram is merely an 
illustration and should not Umit the scope of the claims herein. One of ordinary skill in 



6 



the art would recognize other variations, modifications, and alternatives. Fig. 3 
illustrates representative pair information 300 comprising a pair number 301 , a pair status 
302, a primary volume nxmiber 303, a secondary volume nimoiber 304, and a copy pointer 

3057"Pair infomiation 300 can be stored in shared memory 1 10, for example. Other 

5 embodiments can include other information. Further, some embodiments may not 
comprise all of the elements of pair information 300, 

Figw 4 illustrates a simpUfied diagram of representative infonna[tion in a 
specific embodiment according to the present invieaition. This diagram is merely an 
illustration and should not limit the scope of the claims herein. One of ordinary skill in 

10 the art would recognize other variations, modifications, and alternatives. Fig. 4 illustrates 
representative control information 401. Control information 401 can facilitate the 
tracking of inequalities among data sets in a pair. In a p^cular embodiment, control 
information 401 comprises an array searchable by pair number 301, for example. Entries 
in control information 401 can comprise a set of the inequality information bits, in this 

15 embodiment. An inequality information bit can be reset to value of zero ("0") if the data 
in corresponding tracks of the primary volume and the secondary volxraie is equal, and set 
to a value of one ("1") if the data is made unequal: Control information 401 can be stored 
in shared memory 1 10, for example. 

Fig. 5 illustrates a simplified flow chart of representative copy processing 

20 in a specific embodiment according to the present invention. This diagram is merely an 
illustration and should not limit the scope of the claims herein. One of ordinary skill in 
the art would recognize other variations, modifications, and alternatives. Fig. 5 illustrates 
representative copy conunand processing 500. Copy command processing 500 can be 
initiated responsive to receiving a create pair command 21 1 or create copy command 213, 

25 with a pair nimiber as input parameters, for example. In a decisional step 501, the control 
imit searches pair information 300 for an entry having the same pair number as specified 
in the input information. Once a suitable entry is located, the pair status 302 of the entry 
is checked and a determination is made whether the pair status is "paired and not copied*' 
status 802. If the pair status is not "paired and not copied" status 802, a determination is 

30 made that the copy command should not continue and copy processing is terminated. If 
the pair status is "paired and not copied" status 802, then in a step 502, an elemental copy 
processing 600 is initiated with the pair number as an input parameter. After elemental 
copy processing 600 completes, then in a decisional step 503 a determination is made 
whether any fiirther copy processing is to be performed. In a specific embodiment, 
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decisional step 503 can comprise checking a copy pointer 305 for a match with the 
maximum address of the logical volxraie. If tiie copy pointer 305 does not match flie 
maximxim address, the copy processing is determined to be incomplete and processing 
continues by repeating step-501v -Otherwise, if a match is found, then no further copying 

5 remains and processing continues with a step 504. In step 504, the pair status 302 is 
changed to "paired and copied" status and copy processing is complete. 

Fig. 6 illustrates a simpUfied flow chart of representative elemental copy 
processing in a specific embodiment according to the present invention. This diagram is 
merely an illustration and should not limit the scope of the claims herein. One of 

iO ordinary skill in the art would recognize other variations, modifications, and alternatives. 
Fig. 6 illustrates elemental copy processing 600. Elemental copy processing 600 includes 
a step 601, in which a control unit searches pair information 300 for an entry having the 
same pair number as specified in the input information. Then, in a step 601, the control 
unit can fetch the copy pointer 305 related to the selected entry. Next, in a step 602, the 

1 5 control unit searches control information 401 for data having an inequality bit set to a 

value of one ("1") using the address specified by the copy pointer 305 fetched in step 601. 
Next, in a step 603, the control unit reads the data referred to in step 602 from the primary 
volxune and stores it in cache memory 107. In a step 604, the data stored in the cache 
memory in step 603 is copied to another location in the cache memory 107 and the logical 

20 volume mmaber included in the copied data is changed to the secondary volume number 
304 from the primary volxune number 303. Then, in a step 605, the data copied in step 
604 is written to the secondary volume. In a step 609, the inequality bits related to the 
data written to the secondary volimie are reset to a value of zero ("0"). Next, in a step 
606, the copy pointer 305 is advanced by an amoimt corresponding to the amount of data 

25 written to the secondary volume. In a step 607, the copy pointer modified in step 606 is 
stored in the pair information 300, the elemental copy processing is completed, and 
processing returns to the caller in a step 608. 

Fig. 7 illustrates a simplified diagram of a representative command block 
format in a specific embodiment according to the present invention. This diagram is 

30 merely an illustration and should not linut the scope of the claims herein. One of 

ordinary skill in the art woxild recognize other variations, modifications, and alternatives. 
Fig. 7 illustrates a representative command block comprising a command code 701, a 
primary volume number 702, and a secondary volume number 703. When a control vmit 
102 receives a command block, it searches pair information 300 for pair entries having 



the same combination of primary volume number 303 and secondary volume number 304 
as that of the primary volume number 702 and secondary volume number 703 specified in 
the command block. The control unit obtains the pair status 302 from this entry and 
i^tiates'tiie^ocessing siic^^ 701 stored in 

5 command block 700. 

For example, if the status of the pair specified by a create pair command 
211 is "no pair'* status 221, the control unit initiates create a new pair processing 23i: In 
a specific embodiment, an empty entry is assigned to the pair information 300. A pair 
comprising a primary volume number and a secondary volume number specified in the 
10 create pair command 211 can be set mto the area of primary voluine number 303 and the 
area of secondary volume number 304 in the pair information 300 respectively. A copy 
pointer 305 is initialized, and then copy process 500 is initiated. 

If the pair specified in create pair command 2 1 1 is in a status other than 
"no pair" status 221, the control unit does nothing. If the pair specified in a delete pair 
15 command 212 has "no pair" status 221, the control unit does nothing. If the pair specified 
in a delete pair command 212 is in paired status 222 or 223, the control unit initializes the 
entry of the pair information 300 corresponding to the specified pair. 

If the pair specified by a create copy command 213 is in "no pair" status 

221, the control unit does nothing. If the pair specified in a create copy command 213 is 
in ^'paired and not copied" status 222, the control unit sets the inequaUty bit in the control 
information table 401 to a value of one ("1") for the data of the specified volume. Then, 
the control unit initializes the copy pointer 305, and invokes the copy processing 500. If 
the pair specified by a create copy command 213 is in "paired and copied" status 223, the 

control unit does nothing. 
25 Ifthe pair specified by re-synchronize pair command 214 is in "no pair" 

status 221, the control unit does nothing. Ifthe pair specified by re-synchronize pair 
command 214 is in "paired and not copied" status 222, the control unit does nothing. If 
the pair specified by a re-synchronize pair command 214 is in "paured and copied" status 
223, the control unit changes the purrent pair status to '"paired and not copied" status 222. 
3Q Fig. 8 illustrates a representative pair status transition diagram for pair 

status 302 in a typical entry of pair information 300 m a specific embodiment according 
to the present mvention. This diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordmary skill in the art would recognize other 
variations, modifications, and altematives. In Fig. 8. a "no pair" status 801 indicates that 
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a pair has not been established. A "'paired and not copied" status 802 indicates that a pair 
has been established but a copy to the secondary volume has not been initiated yet. A 
"paired and copy in progress" status 803 indicates that copy processing to the secondary 
volume is being-executed. A-"paired and copied" status 804 indicates that copy to the 

5 secondary volume is complete. 

A delete pair command 212 causes a status transition to "no pair" status 
801 from any status. A create pair command 211 causes a status transition to "paired and 
not copied" status 802 from "no pair" status 801. A create copy command 213 causes a 
status transition to "paired and copy in progress" status 803 from "paired and hot copied" 

10 status 802. • Copy processing 500 completion causes a status transition to "paired and 

copied" status 804 from "paired and copy in progress" status 803. A re-synchronize pair 
command 214 causes a status .transition to "paired and not copied" status 802 from 
"paired and copied" status 804. 

Fig. 9 illustrates a simplified flow chart of representative change request 

15 processing in a specific embodimeiit according to the present invention. This diagram is 
merely an illustration and should not limit the scope of the claims herein. One of 
ordinary skill in the art would recognize other variations, modifications, and alternatives. 
A request to change the data in a primary volimie may be made during a copy process, for 
example. Fig. 9 illustrates a step 901, in which a control unit, such as control unit 102 of 

20 Fig. 1, for example, searches the pair information 300 for entries having the same primary 
volume number as the volume number specified in the input information for the change 
request. In a step 902, the control unit fetches the pair status 302 from the entry 
corresponding to the pair niuhber obtaiiied in step 901 and checks if thepmr status is in 
"paired and copy in progress" status 803. 

25 If the status is not "paired and copy in progress" status 803, then the 

control unit executes a normal write processing in a step 909. Otherwise, if the status is 
"paired and copy in progress" status 803, then control imit processing continues with a 
step 903. In step 903, the control unit searches the control information 400 corresponding 
to the data to be modified as requested by the processing imit 101. The control unit can 

30 perform this searching using the pair number obtained in step 901. Once located, the 
control unit checks the corresponding inequality bit for a value of one ("1"). If the bit 
does not have a value of one, then the control unit processing continues with step 909, 
which executes normal write processing. Otherwise, if the bit is a one, then the control 
imit processing continues with a step 904. In step 904, the data to be modified is read 
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from the primary volume into the cache memory. Then, in a step 905, the data read into 
the cache memory in step 904 is copied in the buffer memory for the secondary volume 
and the logical volume number included in the copied data is changed to the secondary 
volume number 304 from the primary volxune nimiber 303. Then, in a step 906, the data 
copied in step 905 is written to the secondary volume. Next, in a step 907, the inequality 
bit corresponding to the data written to the secondary voliraie is reset to zero ("0")- hi 
step 909, the control xmit writes the data to be transferred to the primary volume. 

Fig. lOA illustrates a simplified block diagram of a representative example 
of copying data between logical volumes in a specific embodiment according to the 
present inyention. This diagram is merely an illustration and should not limit the scope of 
the claims herein. One of ordinary skill in the art would recognize other variations, 
modifications, and alternatives. Fig. lOA illustrates a control unit 1002 comprising a 
cache memory 1007, a channel adapter ("CHA") 1009, a disk adapter ("DKA") 1008, 
which are interconnected by a bus (not shown). A plurality of storage devices 1003 and 
1004 can be coupled to control unit 1002 via disk adapter 1008, and storage devices 1005 
and 1006 can be coupled to control unit 1002 via disk adapter 1010. Fiirther, controlunit 
1002 can be coupled to, and can execute commands from, a processing unit 1001. 
Control information can be transferred from a shared memory (not shown) to the channel 
adapter 1009 or to the disk adapters 1008 and 1010 via the bus. 

Arrow number one indicates a host write command sent from the 
processor 1001 to control unit 1002. Arrow two illustrates a device end that is sent from 
channel adapter 1009 to processor 1001. Disk adapter 1008 performs a copy of data from 
primary logical volxmie 1003 into a first location 1300 in cache memory 1007, as 
indicated by arrow three. Thereupon, a second copy of the data is made into a second 
location 1302 in cache memory 1007 and the logical volume number mcluded in the 
copied data is changed from the primary volume nmnber to the secondary volimie 
number, as indicated by arrow four. As indicated by arrows five and six, the data is 
copied by disk adapter 1010 into storage device 1006 in order to complete the copy. 

Fig. lOB illustrates a simplified block diagram of a representative example 
of copying data between locations in a cache memory in a specific embodiment according 
to the present invention. This diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art would recognize other 
variations, modifications, and alternatives. Fig. lOB illustrates an address change xmit 
1020, which in a representative embodiment can be a data recovery and reconstruction 
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(DRR) unit, for example, having a buffer 1021, a cache 1022, a first physical device 1024 
and a second physical device 1026. In a particular embodiment, address change unit 1020 
can be located within a disk adanter unit such as disk adapter 108 of Fig. 1, for example. 

_ iFirst physieal device 1 024 and second physical device 1026 can be of many types of 

5 storage devices, such as storage devices 103, 104, 105 and 106 of Fig. 1, for example. 
Cache 1022 can be cache memory 107, for example; Data can be comprise a user data 
section 1027, a logical address section 1029 and a check code section 1031, for example. 

In a specific embodiment according to the present invention, a copy 
process can execute on DKA processors, for example. A first cache location 1022a and a 
10 second cache location 1022b can be secured in cache 1022, for example, to correspond to 
the first physical device 1024 and second physical device 1026, respectively. A 
command can be issued to address change unit 1020 to perform a copy of data stored in 
first physical device to a second physical device. Arrows 1, 2, 3 and 4 illustrate 
processing of such a command in a representative embodiment. Arrow 1 indicates a copy 
15 of the data firom the first physical device 1024 into a first cache location 1022a. Then, as 
indicated by arrow 2, the data is moved from first cache location 1022a into buffer 1021 . 
While data is contained in buffer 1021, a logical address, LA, portion within the data can 
be changed firom indicating a device number (PEV) of first physical device 1024 to a 
device number of second physical device number 1 026. A check code, CD, which can be 
20 parity or other type of check data, can be updated to reflect the change in the LA. Arrow 
3 illustrates copying of the data firom the buffer 1021 into a second location 1022b within 
cache 1022. Arrow 4 indicates a copy of the information firom the second location 1022b 
in cache 1022 into second physical device 1026. 

Figs. 1 1 A-1 IG illustrate representative display screens in a specific ; 
25 embodiment according to the present invention. Fig. 1 1 A illxistrates a representative user 
interface screen 1500 having a display mode selection area 1501. This diagram is merely 
an illustration and should not limit the scope of the claims herein. One of ordinary skill in 
the art would recognize other variations, modifications, and altematives. Display mode 
selection area 1501 enables the user to select either a volume display mode, such as 
30 illustrated by Fig. 1 1 A, or a pair display mode, such as illustrated by Fig. 1 IB, using a 
selection button mechanism. A port selection field 1502 enables the user to specify a 
desired port, as well as all ports. A volume display control area 1503 becomes active 
when volvune display mode is selected in display mode selection area 1501. Volxmie 
display control area 1503 enables the user to "filter" the voliraies displayed in a volxmie 



list display area 1504. Filtering can be perfonned by reserve attribute and by pair 
condition, for example. An attribute reserve box 1505 enables the user to display 
reserved or unreserved volumes. Furthermore, volume pair/no pair selection boxes 1506 
— enable-the display of paired and/or non-paired volumes. When volume display mode is 

5 selected in display mode selection area 1501, the volimie display area 1504 lists installed 
volvimes (LUs) on the selected port and displays infomiation for each volimie. Volume 
display area 1504 provides information about storage. In a present embodiment, such 
information can include a port identifier, comprising a cluster and channel number, for 
each volume. A target identifier, including an LU number, for each volimie can also be 

10 included in display area 1504. Fiulher, display area 1504 can also include a volume 

number, comprising a control unit and logical device identifier for each volume, a nimiber 
of pairs formed with the volxmie. A status of the volume, including normal, blocked, 
format, correct, copying, or unknown; a d device emulation type (e.g., OPEN-3, OPEN- 
9), and a storage capacity of the volume can also be displayed. 

15 A pair display control area 1 507 enables the user to "filter^' the pairs 

displayed in the volume display area 1504 by pair status. Pair status can include simplex, 
pending, duplex, split, re-sync, suspend, SP-Pending, for example. A Define status 
display area 1508 provides a display of DASD usage, including the total number of open 
system volumes, total and maximimi mmiber of reserved volumes and total and maximvim 

20 number of pairs. 

A plurality of buttons along the right side of the screen of Fig. 1 1 A enable 
the user to perform flie following operations. A Pair Status button 1510 displays the pair 
status for the selected volume(s)/pair(s). A Stat&History button 1511 displays the pair 
status and history for the selected volume(s)/pair(s). An Add Pair button 1512 enables 

25 new pairs to be added. A Delete Pair button 1513 allows pairs to be deleted. Suspend 

Pair button 1 509 enables suspending of a pair. A Split Pair button 1514 allows the user to 
copy the contents of a source logical volume to a target logical volume in a pair. A Re- 
sync Pair button 1515 ^enables the user to re-synchronize pairs. An Attribute button 15 1 6 
enables the set/reset of reserve attributes. A T-VOL Path button 1517 displays the 

30 . secondary logical volimie SCSI paths for the selected pair(s)- A Refiresh button 1518 
updates the information displayed. An Exit button 1519 returns to a previous panel. 

Fig. 1 IB illustrates a representative volume list display area in a particular 
embodiment according to the present invention. This diagram is merely an illustration 
and should not limit the scope of the clahns herein. One of ordinary skill in the art would 

13 



recognize other variations, modifications, and alternatives. Fig, 1 IB illustrates volume 
display area 1 504 displaying information about pairs. Information such as port 
identifiers, logical unit number, control unit numbers and logical device identifiers and 
volume status can be displayed for both-primary and secondary volumes. Additionally, a 
5 pair status can be displayed for the volume pair. 

Fig. 1 IC illustrates a representative panel for adding a pair in a particular 
embodiment according to the present invention. This diagram is merely an illustration 
and should not limit the scope of the claims herein. One of ordinary skill in the art would 
recognize other variations, modifications, and alternatives. Fig. 1 IC illustrates add pair 
10 dialog panel 1520 that can be opened by selecting Add Pair button 1512 on screen 1500 
ofFig. IIA, Panel 1520 displays the priniary("S-VOL") and secondary CT-VOL'O 
iriformation for flie pair(s) being added. In a present embodiment, information can 
include a port, a TTD, a LUN, a CU image, an LDEV ID, volume status and emulation 
type. The secondary volume corresponding to each prirnary volume can be displayed 
15 once the primary volume has been selected. The user can select a secondary volume (i.e., 
the T-VOL(s)) for each primary volume (i.e., the S-VOL) by highlighting the primary 
volvime in display area 1521, then scrolling through a list of secondary volxmies within 
the volume display area 1 522. The user can select a copy pace for adding the pairs iising 
copy pace selection pull down 1523. Copy pace can be slow (one track at a time), 
20 medium (three tracks at a time) or fast (fifteen tracks at a time). 

Volimie display area 1522 displays detailed volume information for a 
selected pair, including S-VOL ED (port, TID: LUN, CU: LDEV), storage capacity, and 
nurnber of existing paks. A T^VOL display area 1524, withm volume display area 1522, 
enables selection of a secondary volimie automatically or manually. When Auto is 
25 selected, the SVP selects the secondary volume firom the set of reserved volumes by 
LDEV ID (in ascending order, lowest to highest). When Select is selected, the Volume 
and Port display options can be used to display the available secondary volmnes by port 
and by reserve attribute. 

A plurality of buttons includes a Change button 1525, which replaces the 
30 secondary volimie for the selected primary as specified. A Set button 1 526 adds an 
additional secondary volume to the selected primary volume as specified. An Omit 
button 1527 deletes the selectedprimaryvolume(s)/pair(s) firom the list of pairs. An 
Undo button 1528 undoes the previous Change or Set command. An Add button 1529 
adds all pairs in the list. An Exit button 1530 closes dialog panel 1520. 
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Fig. 1 ID illustrates a representative panel for displaying pair status and 
lustory iiifonimtion in a particular enibodiment according to the present inventi^ This 
diagram is merely an illustration and should not limit the scope of the claims herein. One 
~ of^ordinary skill in the art would recognize other variations,, modifications, and 

5 alternatives. Fig. 1 ID illxistrates status and history panel 1531 that can be opened by 

selecting Status&History button 1511 on screen 1500 of Fig. 1 1 A. Panel 1531 comprises 
a status display area 1 532 and a history display area 1 533 . Stati^ display area 1 532 can 
display information for a selected port, for example. Representative pair information for 
pairs associated with the port can include a primary volume identifier, a secondary 

10 volume ideiitifier, a pair status, a copy pace, a date and time that the information was 
acquired (panel opened/refireshed), and the like. A Refresh Status button 1534 updates 
the information in status display area 1532. A T-VOL Path button 1535 displays 
secondary volimie SCSI paths for a selected pair or pairs. The History display area 1533 
can display history information for a selected port. Displayed pair activity information 

15 can be ordered according to date and time, primary volume and secondary volume (CU: 
LDEV), as well as a volume code and a message type. A Date Time button 1536 sorts the 
list by date and time. An S-VOL button 1 537 and T-VOL button 1 538 can cause the list 
to be sorted by primary voliune or secondary volimie, respectively. A Code button 1539 
can cause the list to be sorted by code mmiber, and a Message button 1540 can cause the 

20 list to be sorted according to message type. A current primary volunies display area 1541 
and current secondary volumes display area 1542 can display primary and secondary 
volumes currently used, respectively. A Refresh History button 1543 refreshes the pair 
history information for the selected port. A Refresh All button 1544 updates all 
information on the Status & History panel. An Exit button 1 545 exits the Status & 

25 History panel and returns panel 1 500. 

Fig. 1 IE illustrates a representative panel for creating a copy of a primary 
volume to a secondary volume in a particular embodiment according to the present 
invention. This diagram is merely an illustration and should not limit the scope of the 
claims herein. One of ordinary skill in the art would recognize other variations, 

30 modifications, and altematives. Fig. 1 IE illustrates split volxmie panel 1550 that can be 
opened by selecting Split pah: button 1514 on screen 1500 of Fig, 1 1 A. Split volume pair 
panel 1550 provides the capability to copy data from a primary volume to secondary 
volumes for pairs in a list of pair(s) selected on panel 1500, showing the pair status and 
copy pace for each pair. In a present embodiment, information can include a port, a TID, 
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a LUN, a CU image, an LDEV ED, volume status and emulation type. The secondary 
volume corresponding to each primary volume can be displayed once the primary volume 
has been selected by highlighting the primary volume in display area 1551. The user can 
select a copy pace for copying data from-the-piimaiy- to-the-secondar^ of the pairs 

using copy pace selection pull down 1 553, Copy pace can be slow (one track at a time), 
medixmi (three tracks at a time) or fast (fifteen tracks at a time) in a representative 
embodiment. 

Volrnne display area 1552 displays detailed volume information for a 
selected pair, including S-VOL ID (port, TID: LUN, CU: LDEY), storage capacity and < 
number of existing pairs. Users can change or add secondary volumes to a primary 
volume usirig this panel. A T-VOL display area 1554, within volume display area 1552, 
enablesselectionof a secondary volume automatically or manually . When Auto is . 
selected, the S VP selects the secondary by LDEV ID. When Select is selected, the 
volume and port display options can be used to display the available secotidary voluihes 
by port and by reserve attribute. 

A plurality of buttons includes a Change button 1555, which replaces the 
secondary volume for the selected primary as specified, A Set button 1556 adds an 
additional secondary volume to the selected primary volume as specified. An Omit 
button 1557 deletes the selected primary volume(s)/pair(s) firom the list of pairs. An 
Undo button 1558 imdoes the previous Change or Set conunand. A split button 1559 
splits all pairs in the list. An Exit button 1560 closes dialog panel 1551. 

Fig. 1 IF illustrates a representative panel for providing the capabiUty to re- 
synchronizie data sets in a pair comprising a primary volume and a secondary volume in a 
particular embodiment according to the present invention. This diagram is merely an 
illustration and should not limit the scope of the claims herein. One of ordinary skill in 
the art would recognize other variations, modifications, and altematives. Fig. 1 IF 
illustrates resynchronize volume pair panel 1561. Panel 1561 comprises pair list 1562, 
listing pair(s) selected fi-om panel 1500 and shows the pair status and copy pace for each 
pair. The xiser can select a copy pace for copying data firom the primary to the secondary 
volume of the pairs using copy pace selection pull down 1563. Copy pace can be slow 
(one track at a time), medimn (three tracks at a time) or fast (fifteen tracks at a time) in a 
representative embodiment. A Re-sync button 1564 starts the re-synchronize operation 
for the specified pair(s). An Exit button 1565 closes panel 1561 . 
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Fig. 1 IG illustrates a representative panel for providing the capability to 
delete pairs comprising a primary voltmie and a secondary volume in a particular 
embodiment according to the present invention. This diagram is merely an illustration 
and should not limit the scope of the claims herein.--One of ordiriary skiU^ i^ flie art would 
5 recognize other variations, modifications, and alternatives. Fig. 1 IG illustrates delete 

volume pair panel 1571. Panel 1571 comprises pair list 1572, Usting pair(s) selected from 
panel 1500 and shows the pau* status for each pair. A delete button 1574 deletes the 
specified pair(s). An Exit button 1575 closes panel 1571. 

10 mNCTJISTON 

Although the above has generally described tiie present invention 

according to specific systems, the present invention has a much broader range of 
applicability. In particular, the present invention is not limited to a particular kind of 
computing system, nor a particular type of storage device. Thus, in some embodiments, 

1 5 the techniques of the present invention could provide the capabiUty to make copies of 
data resident on many different types of computer storage systems. ITie specific 
embodiments described herein are intended to be merely illustrative and not limiting of 
the many embodiments, variations, modifications, and alternatives achievable by one of 
ordinary skill in the art. Thus, it is intended that the foregoing description be given the 

20 broadest possible construction and be limited only by the following claims. 

The preceding has been a description of the preferred embodiment of the 
invention. It will be appreciated that deviations and modifications can be made without 
departing fi-om the scope of the invention, which is defined by the appended claims. 
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WHAT IS CLAIMED IS: 

1 1 . A method for creating a copy of data in a system comprising a 

2 plurality of storage devices, a control unit operable to control said storage devices, at least 

3 one of a plixrality of processing units operable to access said control imit, and a buffer 

4 memory operable to temporarily store data read from said storage devices within said 

5 control imit, said storage devices addressable as at least one of a plurality of logical 

6 volumes, including a first logical volume and a second logical volume, said method 

7 comprising: 

8 specifying a relationship between at least two of said logical volumes, said 

9 relationship defined between said first logical volxmie and said second logical volume; 

10 creating a copy of data in said specified first logical volume into said 

1 1 second logical volume; said creating a copy further comprising: 

12 copying data from said first logical volume to a first location in 

1 3 said buffer memory; 

14 copying said data from said first location in said buffer memory to 

15 a second location in said buffer memory; 

16 copying said data from said second location in said buffer memory 

17 to said second logical volume; 

1 8 wherein said copying said data from said first location in said buffer 

19 memory to a second location in said buffer memory is performed by said control unit 

20 substantially independently of said processing units. 

1 2. The method of claim 1, wherein said copying said data from said 

2 first location in said buffer memory to a second location in said buffer memory fiirther 

3 comprises: 

4 reading data from said first location in said buffer memory into a buffer 

5 location within an address change unit; 

6 exchanging a logical address within said data from an address 

7 corresponding to said first logical volume to an address corresponding to said second 

8 logical volume; and 

9 writing said data to said second location in said buffer memory. 

1 3. The method of claim 1 fiirther comprising: if a write request is 

2 issued to said first logical volume after creating a copy has commenced, 

18 




3 creating a copy of data in said first logical volume to said secondary 

4 logical volume before said data in said primary volume is modified by said write request. 

1 4. The method of claim 1 wherein said relationship fiirther comprises: 

2 a pairing of a primary volume and a secondary volume. 

1 5. The method of claim 1 fiirther comprising: modifying a location 

2 identifier defined in each logical volume. 

1 6. The method of claim 1 fiirther comprising: making said second 

2 logical volume accessible after said creating a copy of data in said specified first logical 

3 volume into said second logical volume. 

1 7. The method of claim 1 fiirther comprising: tracking modified data, 

2 if a write request is issued to said first logical volume or said second logical volume after 

3 the copy processing is completed, and 

4 copying said modified data based upon said tracking, if creating a copy is 

5 directed again to the pair in copy completed status. 

1 8. The method of claim 1 fiirther comprising: deleting said 

2 relationship. 

1 9. The method of claim 1 wherein said first logical volume is defined 

2 as a primary logical volume, said method fiirther comprising: 

3 defining at least one of a plurality of different logical volumes as 

4 secondary logical volumes; and 

5 defining multiple pairs comprising said primary logical volume and one of 

6 said plurality of second logical volumes. 

1 10. The method of claim 9 wherein data in said secondary logical 

2 volumes comprises a series of historical records of said primary volume, said historical 

3 records obtained by switching said secondary logical volumes one after another. 

1 11. The method of claim 1 fiirther comprising: displaying information 

2 about said first logical volume and said second logical volvmie. 
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1 12. A method for controlling the copying of information from a first 

2 logical volume to a second logical volume in a computer system, said method comprising: 

3 specifying a relationship between said first logical volume and said second 

4 logical voliime; 

5 creating a copy of data in said first logical volume into said second logical 

6 volume; said creating a copy further comprising: 

7 copying data from said first logical volume to a first location into a 

8 buffer memory; 

9 copying said data from said first location in said buffer memory to 

10 a second location in said buffer memory; 

1 1 copying said data from said second location in said buffer memory 

12 to said second logical volume; 

1 3 wherein said copying said data from said first location in said buffer 

14 memory to a second location in said buffer memory is performed by a control unit 

1 5 substantially independently of a central processing unit. 

1 13. A method for controlling the copying of information from a first 

2 logical volume to a second logical volume in a computer system, said method comprising: 

3 specifying a relationship between said first logical volume and said second 

4 logical volimie; 

5 copying data read from said first logical volume into a buffer memory 

6 located within a control unit and thereupon writing said data to said second logical 

7 volume; and 

8 wherein said copjdng said data from said first location in said buffer 

9 memory to a second location in said buffer memory is performed by said control unit 
1 0 substantially independently of a central processing unit. 

1 14. A computer system comprising a plurality of storage devices, a 

2 control unit operable to control said storage devices, at least one of a plurality of 

3 processing units operable to access said control unit, and a buffer memory operable to 

4 temporarily store data read from said storage devices within said control unit, said storage 

5 devices addressable as at least one of a plurality of logical volimies, including a first 

6 logical volume and a second logical volume, said control unit operatively disposed to: 

20 



7 establish a relationship between at least two of said logical volumes, said 

8 relationship defined between said first logical volume and said second logical volimie; 

9 create a copy of data in said specified first logical volume into said second 

10 logical volume; said creating a copy further comprising: 

1 1 copy data from said first logical volmne to a first location in said 

12 buffer memory; 

13 copy said data from said first location in said buffer memory to a 

14 second location in said buffer memory; 

15 copy said data from said second location in said buffer memory to 

16 said second logical volume; 

17 wherein said copy said data from said first location in said buffer memory 

18 to a second location in said buffer memory is performed by said control unit substantially 

1 9 independently of said processing units. 

1 15. The computing system of claim 14 wherein said copy said data 

2 from said first location in said buffer memory to a second location in said buffer memory 

3 further comprises: 

4 reading data from said first location in said buffer memory into a buffer 

5 location within an address change xmit; 

6 exchanging a logical address within said data from an address 

7 corresponding to said first logical volume to an address corresponding to said second 

8 logical volume; and 

9 writing said data to said second location in said buffer memory. 

1 16. The computing system of claim 14 wherein said buffer further 

2 comprises 10 Gigabytes of storage. 

1 17. The computing system of claim 14 wherein said plurality of storage 

2 devices further comprises a RAID. 

1 18. The computing system of claim 14 further comprising a display, 

2 said display operable to depict information about said storage devices. 

1 19. The computing system of claim 14, wherein said control unit 

2 further comprises a data recovery and reconstruct (DRR), said DRR operative to copy 
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3 said data from said first location in said buffer memory to a second location in said buffer 

4 memory; and thereupon change a volume number associated with said data. 

1 20. A computer program product for controlling the copying of 

2 information from a first logical volume to a second logical volume in a computer system, 

3 said computer program product comprising: 

4 code for specifying a relationship between said first logical volume and 

5 said second logical volume; 

6 code for creating a copy of data in said first logical volume into said 

7 second logical volume; said code for creating a copy further comprising: 

8 code for copying data from said first logical volume to a first 

9 location into a buffer memory; 

10 code for copying said data from said first location in said buffer 

1 1 memory to a second location in said buffer memory; 

12 code for copying said data from said second location in said buffer 

13 memory to said second logical volume; 

14 wherein said copying said data from said first location in said buffer 

1 5 memory to a second location in said buffer memory is performed by a control unit 

16 substantially independently of a central processing unit; and 

17 a computer readable storage medium for holding the codes. 

1 2 1 . A computer program product for controlling the copying of 

2 information from a first logical volimie to a second logical volume in a computer system, 

3 said computer program product comprising: 

4 code for specifying a relationship between said first logical voliune and 

5 said second logical volimie; 

6 code for copying data read from said first logical volume into a buffer 

7 memory located within a control unit and thereupon writing said data to said second 

8 logical volume; and 

9 wherein said copying said data from said first location in said buffer 

10 memory to a second location in said buffer memory is performed by said control xmit 

1 1 substantially independently of a central processing unit; and 

12 a computer readable storage medium for holding the codes. 

1 22. The computer program product of claim 21 further comprising: 
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2 code for displaying information about said first logical volume to a second 

3 logical volume. 

1 23 . A control unit for controlling the copying of information, said 

2 control unit operable in a computing system comprising at least one of a plurality of 

3 storage devices, said control unit operable to control said storage devices, at least one of a 

4 plurality of processing units operable to access said control unit, said storage devices 

5 addressable as at least one of a plurality of logical volxmies, including a first logical 

6 volume and a second logical volimie, said control unit comprising a buffer memory 

7 operable to temporarily store data read from said storage devices within said control unit, 

8 said control unit operatively disposed to: 

9 copy data read firom said first logical volume into a buffer memory located 

10 within said control unit; 

1 1 copy said data fi-om said buffer memory to a different location within said 

12 buffer memory, changing a volume identifier associated with said data, and thereupon 

13 writing said data to said second logical volume; and 

14 wherein said copying said data fi*om said first location in said buffer 

15 memory to a second location in said buffer memory is performed by said control unit 

16 substantially independently of a central processing unit. 

1 24. A computer system comprising a plurality of storage devices, said 

2 storage devices addressable as at least one of a plurality of logical volumes, including a 

3 first logical volimie and a second logical volume, at least one of a plurality of processing 

4 units, a cache memory operable to temporarily store data, and a control imit operable to 

5 store and retrieve data firom said storage devices on behalf of said processing imits; 

6 wherein said control imit is fiirther operable to copy data firom a first logical 

7 volume to a second logical volume according to a relationship established between said 

8 first logical volume and said second logical volume; wherein said control unit copies said 

9 data from said first logical volume to a first location in said cache memory; whereupon a 

10 data recovery unit within said control unit is operable to create a copy of said data in said 

1 1 first location in said cache memory to a buffer location within said data recovery unit, and 

12 thereupon to copy said data from said buffer location within said data recovery unit into a 

13 second location in said cache memory; and thereupon to copy said data from said second 

14 location in said cache memory to said second logical volume; 
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15 wherein said data comprises a logical address section, said logical address 

16 section having a data content that is changed during said copying between said cache 

17 memory and said buffer memory. 

1 25. A computer system comprising: 

2 a first means for storing data; 

3 a second means for storing data; 

4 a cache means for temporarily storing data; 

5 a data recovery and reconstruction means for creating a copy of data from 

6 said first means for storing data into said cache means, and thereupon to create a copy of 

7 said data in said cache means into said second means for storing data, 

8 wherein said data comprises a logical address section, said logical address 

9 section having a data content that is changed by said data recovery and reconstruction 

10 means fi-om a physical address corresponding to said first means for storing data to a 

1 1 physical address corresponding to said second means for storing data. 
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System and Method for Replicating Data 

ABSTRACT OF THE DISCLOSURE 
5 According to the present invention, techniques for controlling copying of 

logical voliimes within a computer storage system are provided. A representative 
embodiment includes a plurality of storage devices controlled by a control unit, one or 
more prpcessors, and a buffer memory for temporarily storing data read from the storage 
devices within die control unit The storage devices can be addressed as logical volumes. 

10 
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